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The Office of U.S. Foreign Disaster Assistance sponsored a workshop
on the 1986-1987 African grasshopper/locust control program. This
report sumarizes the results of the workshop. The final product of the
workshop will be an Qperations Guidebook which will be available in
June.
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BACKGROUND

In 1986 and 1987, the USG pro-
vided $20 million to control the
largest post-drcught upsurge of
grasshoppers and locusts in Africa
in 60 years. Through the efforts of
the donor community in providing
100 million dollars, hundreds of
thousands of hectares of crops
were protected, and the specter of
another serious food deficit in
Africa lessened. The USG mobi-
lized experts in entomology, aer-
ial and ground control operations,
logistics, and environmental
monitoring to implement pro-
grams in over 11 countries. The
evaluation workshop was an op-
portunity for Mission project
managers, AID/W personnel, and
the technical experts to share and
document the extensive knowl-
edge and experience in ail aspects
of grasshopper/locust control
gained over the past two years. In
addition, the gathering was an
occasion fcr reviewing state-of-
the-art technologies and research
in grasshopper/locust control, as
well as for discussing the impor-
tant environmental issues related
to the use of pesticides in develop-
ing countries.

Knowing that grasshopper/locust
outbreaks. will continue to plague
Africa for years to come, the goal
of the workshop was 50 produce a
guidebook which would combine
the recommendations of the tech-
nical experts, the project manag-
ers, and the policy makers into one
readable manual for the non-ex-
pert who might find him/herself
assigned to organize and manage a
grasshopper/locust program
(emergency or non-emergency) in
the future.

WORKSHOP AGENDA

\Ifmul,.a.ly +rening

AM Startup
Orientation/announcements—Bob Thibeault, AID, OFDA

Julia Taft, Director, Office of U.S. Foreign Disaster Assistance, All
Brian Kline, Technical Resources, Bureau for Africa, AID

Major Themes

Report of FAO/Rome Meetings—Gudrun Huden

The 86-87 Campaign: an Overview—George Cavin , Consultant
Analysis of Control Operations--Ron Libby, US Forest Service

Conference procsss/procedures—/Jerry Williams, Consulrant

PM Simultzneous Workshops (Vision/Strategies)
1. Policies and their implementarion
2. Operations and logistics management
3. Survey and control strategies
Evening Scientific presentations oa remote sensing ard modeling,

Welcome and social hois

W i-dng«du}"
AM Repc:t back to full group

-Barriers/problems (full group)
-Problem solving (3 groups)

PM Major Themes
Current Grasshopper/Locust Research— Cari Castleton
Current Locust Campaign: a Status Report—George Cavin
Pesticide Storage Problems—Janice Jensen

Simultaneous Workshops (Vision/Strategies)
1. Pesticides and environmental issues
2. Equipment
3. Training
Evening Presentation on Pesticide trials and environmental assessment.

Fhuratbay

AM Report back to full group
-Barriers/problems (full group)
-Problem solving (3 groups)

PM Firal reporting (full group)
Develop table of conteats for final report
Develop action plan to produce final report

Adjourn

Agency for imterational Development
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Workshop Roles

PARTICIPANT ROLE,

- Focus on ideas, not people

- Contribute ideas

- Don’t be negative

- Listen for understanding

- Be a good listener

- Help Facilitator & Recorder keep in
role

- Help stay on scheduie

- Allow others “air time”

RECORDER’S ROLE

- Priduces group memory

- Helps Facilitator

- Separi.ies ideas

- Captures key words

- Remains neutral

- Checks accuracy thru Facilitator

FACILITATOR’S ROLE

- It's YOUR Meeting

- Process expert

- Not invoived in content

- Neutral, open-minded

- Gets everyone involved

- Meetng monitor

- Gets ideas into group memory

GROUND RULES

- Start on time

- Messages

- Smoking — OUTSIDE

- All ideas are valid

- One person speaks at a time

- Make your point & don’t dominate
- Respect each other’s ideas & opinions
- Listen to understand & not rebut

- Important not to interrupt speakers
- No side conversations

——HAVE FUN!—

Workshop Prbceu

This workshop brought together many of the world's experts on locust/
grasshoppsr management. Because of the unique nature of this oppor-
tunity to get input from this group in the preparation of the Operations
Guidebook, a process was needed to make maximum use of the limited
time available. The process used is known as the “Inieraction Method
of Meetings Management”, Trained facilitators and recorders assisted
cach working group in reaching the group's desired outcome. Record
keeping was done using flipcharts on the walis and easels. These notes
were transferred to a computer. The notes were then consolidated and
reproduced during the evening and participants were provided each
morning with a complete set of the previous days notes. This allowed
all participants to be informed on what other groups were deciding and
provide input. Participants left the workshop with a complete set of
notes from all working groups. The final corrected versions of these
notcs are included on the next pages.

OPERATIONS GUIDEBOOK

One of the principal desired outcomes of this workshop is the produc-
tion of an Operations Guidebook for grasshopper/locust control
operations. In order to accomplish the final product, certain individy-
als were chosen to write portions of the guidebook. Several meetings
were held with the proposed authors to coordinate production and
content. The following guidance was provided:

* Target audience: USAID missions

* Purpose: To assist Missions in identifying when a problem exists and
to specify the steps of an appropriate response.

* Formas: A 3-ring binder with simple, practical, easy-to-read infor-
mation with check lists, references, appendices, and a slossary of
terms. The approximate length will be 100-150 pages.

* Edittey: The final product will be edited for continuity and uniform-
ity und organized in a logical order.

* Review: Review and validation will be accomplished by AID/W
using a simulation exercise with several mission representatives.

Working groups provided a general
outline of content and discussion to
guide authors in chapter preparation.
Working group notes are included here
as weli a3 a list of the authors and the
probable content of their topic areas.

yRiTee

477708 OF aAmaalica
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POLICIES AND THEIR IMPLEMENTATION

PERCEPTIONS

* Deal with AID policies

* World-wide — FAO

* Mission Responsibilities

* Define Problem from perspective of country

* Policies — need 10 be multi-policy

* Policy related 10 nriorities of AID

* Which office takes lead — program responsibility

» Defining or reviewing policy?

* Existing policies .

* Start at transfer from OFDA — AFR Bureau — Missions

* Move from firefighting 10 prevention

* Gap between disaster assistance & projects — transition phase

* Roles of various bureaus within AID/V/. Policies relating 1o it
— Not time dated

* Examine country-specific disaster plans

* Policies 1o be followed — Decision tree process

* Central Issyes — Pesticides, Environment, etc, — Who
assumes responsibilities in future

* Maintenance Operation — Long-term strategy — include
problem tree

* Multi-donor — extent of policies. How does AID work with
other donors. Common policies

* Start with problem — 80 thru Problem Tree

* Need to set criteria/definitions/parametars?

* Are existing ATD policies still valid during transition phase

* Criteriz for policies
* Policies — Apply in disaster and non-disaster
* Shoct-term vs, long-term
* Regardless of responsibilities (OFDA or AFR or ANE)
* Policies need to apply during transition also
* Policies written and accepted by group
* Establish regular review of policies
* Consistency in policy
* Emergency — Transistional —- Long-term

. Deﬁnepoliciuastheymandwhuisneededinfum

* Take policies in existence — revise if

* When Mission reviews CDSS paper

* Need mid-term and long-term effort — look at during session
* Problem behind each policy

* Who - What ¢riteria

EXISTING POLICIES (QFRA)

1. Respond to Mission request — if valid need from host
couniry,

2. Validation based on assessments/surveys, coordinating
commitee supplied personnel to validate,

3. Protect Host Couritry from losing crops leading (o famine
and need for food assistance.

4. More than crops — include wild vegetation.

5. Use of pesticides — No assistance use for no USG disap-
proved. Waivers required, Balance benefits/risks,

6. Funded pesticides — paid for disposal and usz — offered
advice,

7. Response would compliment other donors.

8. Procurement policies, (Disaster, Develop) Where possible
— buy American
Pesticides and Equipment
9. Bilateral assistance preferable.

10. Belong to multi-latera] group — FAQ

11. Personnel short-term,
a. US employee
b. CICP

¢. Foreign National

POLICIES NEEDED
- When 1o intervene
- Ownersh.) of equipment, pesticides, etc.
- Personnel - short-term
- Missions work within framework of UNDP/FAQ or other
multi-lateral organization (i.e. use of assessments). Provide
fiexibility in guidelines,
- Excesses of pesticides. Disposal-Transfer to other countries
(may not work) uses w/in country.
- Where management of projects iie,
- Assistance - Crop Protection or locust control.
- Regional perspective,
POLICIES EXPANSION
1- AID/W .
OFDA - special interest in response.
How is Africa Bureau/ANE going to respond? (Regional
Bureaus)

Who determines whea it is disaster & OFDA would be
involved

Policy exists in Aid Handhook 8

Not all missions are in close communication

AFRICA BUREAU STRATEGY FOR GH/L CONTROL
MALLI--an example scenario

Conditions: Egg pods — varied concentrations. Average
rainfall. Early season outbreak of GH. Not easily contained
by CPS. More resources will be needed 1o control outbreak.

Assessment cable: AFR and OFDA. OFDA — phone call 1o

AFR desk officer — phone call to Mali.
Who did assessment — the experts.

AFR — Call OFDA, TR, Mali

Mnli—Coordinuedendot‘sasonsurvey

OFDA — Continuation of cld situation. Not lie threatening,
No longer OFDA responsibility

Mali — Operations from previous year were successful. How-
ever production was off due to lack of rainfall. Could be in
Food Reduction Mode. Food Security is Mission goal

OFDA — Cable other Missions. Find out how big is problem.

Agency for International Development
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At what point and who says this is an emergency and OFDA
will handle?

This was predicted and would be handled in AFR Bureau,

What is Mission response?

Long-term — no allocation made at Mission level — Any
allocation in AFR Bureau?

Africa Bureau - $ for research and training but not crop protec-
Lion project.

Mission - develop plan and costs; re-look at life threatening
situation.

OFDA - determines not long-term — walks cable to AFR
Bureau — back to Mission budget.

Mission declares emergency.

Aliernative: realign AFR budget $100,000 - o more.

Mali - Local currencies available $50,000; Other donoc input —

develops package.
OFDA - Provide partial support.

Fundamental Policy Question: Is AID interested in controlling
locust in long-term, concerted way.

- Group agrees ANE Burequ needs strategy to handle GH/AL
problems.

- AFR Bureau needs to re-evaluate strategv - Evaluation
implementation of stategy.

- Count ies set priorities

- Coordin:sion between ANE & AFR Bureaus

- Why is AFR Locust Project only focused on research and
training?

- Operatiiig Year Budget - flexibility projects vs contingencies.
What mechanism exists to set aside Mission funds for
emergencies?

;POLICY RECOMMENDATION: ANE Bureau and AFR

Bureau initiate and revise policy to allow Missions in ABS
process o establish a funding category for pre- and post-
disaster response measures,

USES OF FUNDS - TO ADDRESS EMERGING PROBLEMS
(If above policy implemented)

* Training - CP Agents in use of pesticides sircraft application
* Printed materials
* Prepositioned pesticides
* Conducted assessments funded ground & air teams — per
diem & aircraft
* TA - Locust experts, Public Health, Equipment Specialists
* Local procurement — pumps, tanks, nuts & bolts
* Transport of materials
This is not long-term institution building.
» Disposal of containers
* Environmental and Public Health Monitoring

Questions
Role of US in multi-lateral operations
Pesticides use when multi-lateral

Funding mechanism - bilateral vs multi-lateral

Problem: No clear set of signals,

CFDA - Bureaus no clear direction - USAID not take lead, but
in the field, AID does take lead

AID OFDA feels FAO should take lead 10 coordinate in-country
assessment and response

FAO/Rome-Paris response was not appropriate/acceptable to
OFDA

Senegal government asked USAID (o take lead

FAO not capable of handling problems

Should we have (require) FAO staff up, since US provides
funds

Still important to have FAO coordinate

Difficult to get FAO 10 respond

SUMMARY

All know FAO has responsibility (policy)

But what happens if FAO doesn’t produce? Doesn't take lead

Country-specific response; OFDA sent team (o fine-tune
response

Mission needs further guidance; may be country specific

hﬁsionsneedtomsuonpumlcmuendfying what US can

do rather than have FAO give directions
OFDA sces this as negotiable — not FAO solely

WEDNESDAY AM
Group recommended that the term "policies” be changed to
MANAGEMENT GUIDELINES.

Issues to consider
- Transitional phase. Problem is funding.
5 - Procurement
16 - Overall development problem - locusts
- Tomorrow am: Transitional plan for Sahel-AFR
Buresu
- Staffing
- Table 1 revision
- Roles of REDSQ
- Local organization & FAQ campaigns
- Recommendations 10 go back to AFR & ANE
Bureaus and contracts for decisions
- Training
- Bureau response - ANE needs to be involved in
discussions
3 - How will communications continue. Cable traffic —
Add ANE and Missions

~ - O

&

AGENDA FOR WEDNESDAY PM TRANSITIONAL PHASE

- Mission nceds w identify long term or immediate

- Include: - Staffing
- Training
- Procurement procedures (who, how, cash
management)

Agency for Interational Deveiopment
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-REDSO
- Communication
- Transitional funding
- What can Missions expect fram AFR and ANE Bureaus
- Mission concerns -
- Roles and responsibilities
- Timing of transition
- Research (long term)
- Training (long term)

ATTENDANCE: - Bessie
-OFDA
- Dagnija
- Louise
- Missions

PURPOSE: Talk to individuals from Sahel. Identify needs,
funds available, follow-up needed from Missions,

INVITEES: Missions, Bureaus, OFDA

Concemns to go forward

heads in cable back to Mission. POLICY STATEMENTS

mnsidamlismtobeaddrusedbyANEandAFRBumu
ANDMANAGEMEN'!‘GUIDANCE.

2 hours Thursday am

ote: A meeting was heid on Thursday moming with the
Regional Bureaus, OFDA, and Mission representatives. The
notes from this meeting were kept separately from the work-
shop.

ROLES OF ORGANIZATION IN DISASTER

- With shrinking budgets, uss what's availsble regionally
- FAO not necessarily qualified. US put condition ca FAQ
- Mechanism for plugging gaps
- Consider FAO contracting
- Identify role FAO has 1o play — policy issue
- FAO needs to recruit qualified staff
- National programs must be developed
-FAO role
- Supporting role
- Standardization
- Support of training
- Provide aircraft operation development management
— PERT chart for national program
- TA 10 nationai institutions
- How 10 get feedback/communications back to FAOQ
-OfﬁcialresponsetoFAOonproject
- FAO should be responsive becayse of US budgzt input —
however, FAO may request more funds

QPERATIONS AND LOGISTICS

OUTCOME STATEMENT: List recommended guidelines for
developing an operations and logistics plan for grasshopper/
locust control programs,

SIX STEPS TO SQUASHING BUGS

1. Problem identification, - Entomology report
- Technical Assistance needed
- Sources:
Local Ministry of Agriculture
FAOand AID Office

2. Fact Gathering and Resource Identification
* Training
* Size of the problem
* Economic consequences
* Hectare (size)/geographic location
* Resources available and validity of information (checklist*)
* Communications
* Time constraints
. Safuy
» Staffing
* Local contracting ability
* Host government regulations
* Other concerns and constraints, i.e. aviation and military
- information, re: local wind conditions
- environmental
- public information and safety
- communications (type and frequencies)
- vehicles (type and &vailebility)
- roads, maps, (transporation system), aerial photos...
- labor (availability and impact on local cconomy (+/-))
- crash rescue and SAR
- policy - host country
- local politics
- dollars available for project
3. Develop aliemative strategies
* 1. Long term
2. Mid trm
3. Short term
« High cost/low cost
* Time frame - can alternative meet “window”
* Policies - USAID and hosz country
* Treatments: chemical/non-chemical;
* Type: powders & liquids and quantity & availability
* Ground/air
- on foot - small sircrafR A & B
- vehicle - large sircrat C & D
* Availability of POL for alternative
* Environmental impact
* Donor mix (role, funding, supplizs, equipment)
* Domestic capecity
* Probability for success
* Response time (getting things in place)
* Availability of resources CHECKLIST
* Technical assistance (type and availability)
* Political acceptance

Agancy for International Development
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http:follow.up

* Public safety
* End result (evaluation, ming objective, mortality survey...)
* Objective

- drivers
- maps
- insurance

* Sustainability of planned operations - communications needs
* [dentify preferred altemative - safety, training and equipment
. Select Altemative by Line Officer B. Training Equipment
* Use common sense - ground coniro!
* Advice of technical experts - camping equipment
» Considerations; - back pack and dusters
- Does it meet criteria - facilities
- Safety (public, management and operator personnel) - personnel
- Environment - communications
-Cost - trainers
- Benefit - materials, paper supplies, etc.
- Political - first aid
* Institutional approval process loop - authorization permits
- funding/per diem
NOTE THIS IS THE AUTHORITY TO PROCEED - training plan
- protective gear
5. Develop and implement final plan - identify trainees
Who What When Where How C. Insecticide Application
» Identify activities aerial  ground
- survey - equipment yes
- procurement - authorities yes
- personnel (host government and locat hire) - guidance’ yes
- transport - safety yes
- equipment - communication yes
- establish field communication network - personnel/qualified yes
- control activity - facilities ‘ yes
- funding - air strips ' no
- customs clearance - maps yes
- training - fuel POL yes
- waler trucks yes
PROJECT OPERATIONS PLAN: daily briefings, debrief- - insecticides yes
ings and reports, daily objectives and unit logs - trucks yes
- loading equipment yes
ELEMENTS: - ground support no
* organization chart - aif operations management plan ground ops
* transportation plan - clearances yes
* communications plan (including operations and logistics) - fire protection yes
* air operations plan (with pesticide handling) - crash search and rescue yes
* ground operations plan (with pesticide handling) - exonerations yes
» safety plan’ - wash-down equipment yes
- émergency decontamination and containmen? - training program yes
- crash rescue - labor pool yes
- search - contract management yes
- medical - personal protective equipment yes
* field survey anu. marking (include monitoring deposition) - technical expertise yes
* logistics plan - spare parts yes
* public affzics plan - mechanics yes
* field support plan - security of equipment yes
« facility plan - operating funds yes
- aux, lights no
SUPPORT AND SUPPORT EQUIPMENT - ground markers yes
- disposal of containers yes
A. Ground vchicles - secure pesticide storage area  yes
- use (number and type, i.e. 4-wheel drive) - public education yes
- petroleum/oil/lubricants (POL) supply - public health and safety yes
- maintenance capability and parts - labeling of pesticides yes
Ag.ncy for lm.matiow D.vmm Gfmmfm“ Workshop R'mﬂ



- inform hospital of operations yes
D. Communications
* authorizations - frequencies and equipment
* operating plans
« frequency ptan
* radios, appropriate equipment
* antenna, cables, spare radios
* qualified operators
* batteries/power source
* in-country supplies and maintenance capability
* good communication on what's needed
* glossary of terms needed
* local rules and regulations
* air and ground equipment compatability
* train operators
* local post telephone and telegraph
* accountablitity for equipment
* Customs clearance, procurement and delivery
* AID and Embassy frequency plan
* maintenance plan
* working relations
- Mission/host government contacts
- Work and home phone numbers
- Contacts with other orgenizations, donors, etc.
- “How to phone home™

E. Tickler List
* Accomodating visitors
* Public Information
* Communications equipment deployment
* Authorities and permits
* Management staifing patterns
* Donor coordination structure
+ Communications procedures
(internal — Situation report to AID)
* Internal donor/host government communications
*» Communication TDY people
« Phase over plan
* Accountability disposal plan
* Final disaster report
* Lessons leamed
* Evaluation
,* Demob/go bome

6. Continual monitoring and adjustiment
* Measure outputs (quantity and qualiry)
* Feedback system
* Method of adjustment (well defined)
* On-going reporting sysiem

ADD TO APPENDICES ON OPERATIONS PLAN—

1. Set of sample cables

2. Set of specifications

3. Set of contracts

4. Sample timelines, i.e. Senegal
5. Sample PERT chart

6.AG00D INDEX

SURVEY AND CONTROL METHODS

-Recommend
guidelines for conducting surveys and control programs

WHERE- Address AFRICA (as a whole) as arena for grasshop-
per location, infestation disaster.
**Refine to specific country at a later time.

HOW LONG- Durationof 310 § years

Determine when the situation is a problem

Identify the present need

Then state the corresponding effective method of survey and
control program

AUDIENCE-AID personnel

EXPECTATIONS

- Define role of remote sensing in Grasshopper campaign

- Gather & coordinate information from AID & other agencies,

- FOCUS on survey methods.

- Develop simplistic, transferable training knowledge &
methods. :

- Collect sound survey information & methodology (scientific
& practical) related to control decisions iater.

- Gain better sense of $$ available & latest state of the art
methods. .

- Cutline based on Integrated Pest Mgmt (IPM) prirziples.

- Information flow, personnel, risk in relation to decision
making (interrelationships thereof)

- Logical programmatic approach & methods re: operation &
training, management, surveying, etc., to be more efficient,

- Prediction.

- Education of management.

- Develop practical survey methods for better field application.

- Addressing users, develop guidelines for inexperienced
perticipants for survey & control.

- Need sound scientific survey.

- Objective: Experimental test of different survey methods.

- Standardize survey methods & integrate with international
application.

- Estabiish intervention thresholds related to phenology of the
c

. Conms?:u alternatives, ¢.g. complimentary controi methods.

- Concers: intesrelation of 3 workshop groups. (How will all of
this fit together?).

- Define thresholds for treating food & forage crops.

- Define conditions under which U.S. would intervene.

- Establish interim agreements for predictive modeling, thresh-
old treatment, etc.

- Discuss laest research & determire usefulness re: this
grasshopper situation:

-1. Drift spraying
-2, Fixed wing/hclicopter vs. ground survey.
- Consider altesnate remoxe sersing mothods.

Agency for intemational Development
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SUMMARY:

1. Survey

2. Prediction .-

3. Cortrol measures or tactics
4. Decision-making

5. Implementation

1. SURVEY (Several meth:ods)
- Measure quantiiy of locusts on ground
- Standardize measurement size
- AID methods used:
1. Ring (purpose for applicator to visualize location,
Used in beginning of survey).
2. Square Meter (most common)
3. Transect (improve determination)

First identify the density, then determine method.

Use Table developed by PRIFAS
(consider clean vs. vegetated field.

SURVEY - (Spatial, temporal, nurnerical)

GRASSHOPPERS- LOCUSTS-
—Ground- —Ground-
Life stages- Life stages-

—eggs —eggs
~larvae —larvae
—adulte —adults

—Air- —Air-

—Remote Sensing —Remote Sensing

2. PREDICTION-

— PRIFAS model and other models.

— Simplistic prediction tools

— End of season survey for ¢gg laying adults.

— Re: Migratory Grasshopper in early movement stage

—predict movement

— Predict egg deposit

— Long range weather — historical

— Crop production and vulnerability

— Remote sensing (compare last year's maps for green areas
to predict egg laying ssoes)

— Current rainfall data

— *Crop value

— *Resource value

— *Value related to counwry production,
— Expected loss of crop related to time (life stage of plant)

3. CONTROL MEASURES/TACTICS—

— Organic pesticides

— Early vs. laie season

— Liquid vs. dust vs. bait
— Temporal scale

— Kinds of measures/tactics
— Stage specificity (insect)

— Material vs. equipment availability — what, where, when.

— Delivery vchicle (air, ground, eic.)

— Type of formulation

— Who will apply

— Delivery system

— Efficacy/persistence

— Biological & alternative methods (lasers, SDI, exc)
— Specific research (e.g. equipment design

— Side effects

— Environmental

4. DECISION-MAKING—

— Who, what, where, when, why, how?
~— Treatment thresholds
— Action Plan
— (Crop) Value of resources endzngered
— Survey results
— Cost benefit
— Recommendations of the surveyor
— Budget availability
— Resources available
— Other donor commitments
— Politics
— Level of decision
—biclogical
~budgetary/political
— Health & Environmental
— Interaction with other pest programs
— AID Reg. 16
— Threatened & Endangered Species Act
— Local Regulations
— Intemational Code of Conduct
— Private sector pesticidss used
— Political pressure driven
— How are decisions made?
— Dynamics of process related to personalities, countries,
agencies
— U.N. / Donor Recommendations
— Levels of Local Decision-
1. On Site
2. Project Director
3. Intemational
— Define current process, then long-term/vision — improved
model.
— Reliable information/survey results
— Specific conditions of each country (infrastructure)

5. IMPLEMENTATICN TIMELINE—

— Set up Cenier of Operation & committee of cooperators
— Good communication system

— Transporation

— Logistics

— Trained personnel

— Adequate technicai axvisiance

— Dedicated & deveioned infra-structure

— Realistic evaluatizn of available nesources

— Timing of delivery of vesources

— Monitoring of implemeniation process (for feedbeck...)
-— Coordination with other dosiors

Agency for intsmational Development
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— Objectives
— Evaluation of implementation
— Ground vs. aerial application
— Implementation supervision
— How (0 deal with end result
“De-implementation™ (demobilization)
- Public Relations (PR)
— Data recording & analysis
— Production of “Guideline Handbook”
— Budget managerent
— Future research needed & adjustments 10 be made
— Sustainability in host country.
— Project development
— Establish resource/personnel list (Institution database)
— Appendix Contents:
- Institutional Database
- Exchange with other countries/agencies
- Research available/needed
~— Programming

———SUMMARY OF FINDING Seee——

1. SURVEY
Components:

-— —

— Usiag previous year end of season data

— Identify high pmb.bilitymusingauponible
data such #s rainfall, remote sensing.

anecdotal evidence, Look for populations of insects in
these areas

fSyStcman'c counting
— Standardized reposting and recording

(if lag time_befom treatment is too long)
— Treat parcel
— End of Season Work —

— monitor laying adults, damage, eggpod survey

Characteristics of a Good Survey

— Species identiﬁad(-lphiﬁndmbt.)
— Date & time

— Good ground reference

— Weather, recent rainfhll

— Density - per squeve meter

— Population ccmpesition

— Vegetation & land use

— Previous control at site

ADDITIONS TO 1/19 SURVEY AND CONTROL REPORT
— Add mosaic/matrix for ground/air/species
(2 1ables, air & ground by species)
— Existing: Threshold Table (PRIFAS) addresses area
— In Appendix or Bibliography, include:
- areference list
- tables of use 10 AID Mission

L_Rangc of treatment areq per day (in hectares);

[ Method Hectares ;
. Indiv. hand dusting .71-1.3/person |
2. Hand pump sprayer 2/person
3. Backpack sprayer (motorized)  7-10/person ;
4. ULVA - micron S/person ,
5. Vehicle mounted Sprayer 200-400
6. Small plane/helicopter 500-2000
7. Large plane 20,000 i
— Concem:

- Environmental Issye-

- Neighboring towns

- People in general

- Waivers effect on thie issue
- Need guidelines-

-Carroll Collier, author, will address
- Monitor spray rcams re: health and safety.
- Concentrate on aerial spraying
- Also address ground application

Concaming re: aerial spraying:
-Gmmdmpponw¢nmustmeetplanemcds(i.e.mdio
communication - ground to air)

Note to Author:

= Address following:
- FAO monogreph on safety concerns
- Cholinesterase inhibition
- Cost of treatments

2. PREDICTION-

—Effective prediction depends on long term assessment
(e.g. locusy)

-—A. Methods-
Long-term — Multi-year
Short-term — Seasonal, i.c. hatch - montality

—B. Techniques - survey, mapping, mensuration, modeling

—C. Data Requirements -
- Densities
- Mortality
- Migratics,
- Current rainfall
- Long range weather
- Historical records
- Egg pod occurence
- End of season surveys
- Remote sensing - i.e. “greenness™ mapping
- Soils
- Vegetation - biomass
- Crop areas, production, vulnerability

- Most application is by air especially in a disaster situation,

Agency for International Development
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—D. Modeling -
- correlation
- simulation
- pure math models_."
- combined
—E. Communication -
- Prediction data must be available,
- timelines of reporting

—F. Validation Process -
- reliability of data
- degree of reliability of modeling
- requirements of decision-makers changes levels of
validity

—G. Results -
- prediction of occurence of pest
- prediction of crop loss
- value of loss related to cuuntry production
- prediction related to decisionmaking

3. CONTROL METHODS
—Methods-
. Chemical-

A. Efficacy
- Resistance
- Formulation
- Delivery syst*ms
- Toxicity LD%
- Timing
- Persistence
- Phytotoxicity

B. Environmental Concerns
- Human effects (exposure0

- Nontarget
- beneficials

- terrestrial/aquatic
- Impact o1 other control programs
II. Biological & Natural Products (Neem)
[i1. Cultural

Issues for discussion:

4. DECISION-MAKING

A, Level of Decision
1. Local
2. Project Director
3. International

B. Basis for Decision
1. Survey results/Recommendations
2. Treatment thresholds (Crop value/Cost benefit)
3. Resources Available
4. Reliable info.
5. Health & Envirooment

C. Constraints
1. Other doror commitments
2. Politics
3. AIDReg. 16
4. T&EAct
5. Local Regualtions
6. Internat’l Code of Condusct
7. Specific conditions of each country (infrastructure)

D. Qutput
1. Action Plan (termination of program)
2. Long-term vision
3. Establish improved model

5. IMPLEMENTATION
A. Host Country est/chair coordination committee (w/donors)

B. Est. agreement on nature of problem & desired control
messures

C. Develop plan for implementation to incluce:

1. Identify equipment, pesticides, personnel needed
for response/timing needed.

2. Identify which items in (C.1.above) are available in
country & which needs to be form donors.

3. Identify & secure funding & support. Develop
budget mgmt,

4. Ensure logistic/transport. is well planned &
communications network exists.

5. Monitor im:plementation process - feedback.

6. Record & share daia in country & region.

7. Plan for demobilization

- disposition of equipment
—Dust vs. bait. vs. ULV vs liquids - storage unused pesticides
. —Large vs. smal planes - evaluation

—The “drift concept” - lessons leamed
—Rangeland vs. Crops
—Crop Phenology D. Develop framework for futurs activities,
—Delivery Systems 1. Identify future research
—Novel Approaches (lasers!) 2. Develop projects for host country

3. Produce guidebook

4. Train

Grasshopper/Locust Workshop Repont
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EESTICIDES AND ENVIRONMENTAL, ISSUES

PESTICIDES - LOCUST/GRASSHOPPER CONTROL
- Dieldrin

- Bio-accumulation -

- Direct contact with people
- Fcod chain for humans

- As related to environment

- Lindane - Pesticides should be compatible with host country needs
- Accphate - Re: locust control - how much must we go beyond program
- Chilorpyriphos assessment (especially A & E)
- Diazinon - Mission concems re: AID Reg. 16 environmental procedures
- Fenitrothion - Pesticide formulating plants
- Malathion - Specifications for formulation
- Rendiocard - Estabiish ‘general pesticide’ policy (beyond L/GH)
- Carbaryl - UNEP: social & legal responsibilities
- Propoxur - Packagiog/labelling
- Cypermethrin - What to do with excess pesticides
- Lamdacyhalothrin - Transponation
- Tralomethrin - Pre-positioning
- Spot checking for residual as (before, during, and after
FAO RECOMMENDED PESTICIDES application)
- Bendiocarb - Disagree with FAO’s cocktails pesticides
- Carbaryl - Impact on non-target speciss
- Lamdacyhalothrin - Guidelines on application
- Propoxur - Training (spplic., handling, storage, clothing)
- Dieldrin - Policy re: contsiner storage; who is responsible
- Lindane - Coordinate w/ other donors regarding quantity
- Chlorpyrifos - Pre-shipping of pesticides; pros, cons
- Diazinon - Mission must know procurement procedures
- Dichlorvos - Inventory
- Fenitrothion - Compatibility of pesticide and applization equipment
- Deltamethrin - Cost comparison of pesticides
- Esfenvalerate - Concem - different formulaticns of pesticides by
- Malathion different donrocs
- Alphacypermethrin - Barrier zone concept
- Teflubenzuron - Research (needs/available)
- Synergy of pesticides
PESTICIDES NOT RECOMMENDED BY FAQ — - Alternatives for conrrol (other than chemical)
(further testing necessary) - Detoxification of hendlers
- Carbosulphan - Liability
- Acephate - Protective gesr
- Cy{fluthrin - Guidelines for national disposal
- Phoxima - Test handlers / monitoring health (CHE)
- Phoximand - Spill clean-up
- Propoxur - Public awareness / Public relations
- Pirimiphos-imethy! - Time of donation
- Permethrin - Overspray
- Prothiofos - Resistance management (re: GH)
- Pyridaphenthion
- Esfenveierate CHRONOLOGICAL SEQUENCE OFF ACTIVITIES
- Tralomethrin
GROUP CONCERNS 1. Donor Coordination & Procurement
- Disposal - Handling & storage spec’s
- Persistance - bio-accumulation - Handling chem's w/ other countries
- toxicity - Iﬂvc‘lwf)j )
- Habit at specific effects (non-target) - Pre-positioning N
- Accidental poisoning (people, habitat) - Cost comparison of pesticides
- Public health & safety - Dilferent formulations by different donors
- Handling & storage specifications - Barrier concept N
- Problems of operating chemicals with  other countries - Synergy of accum. pesticides
- Ease & applicability of pesticide apylication - Reg. 16 _
- Formulation siability & dosage problems - AIDSpecs for formulation
- Time of donation

Agency for Iitemational Development

12

Grasshopper/Locust Workshop Rapon

- \q/



- Establish gen'l guidelines for procurement (beyond L/GH)
- Social & .legal responsibilities

- Packaging / labclling

- Re-deployme-yt -

- Disagree with FAO's combinasion of pesticides

- Policies on pesticide storage respoasibility

- Coordination with other donors for quantities of pesticides
- Preshipment of pesticides (profcon)

- Procurement proceduses

- Pesticide be compatible with host country necds

- Liabilities

- Procurement of protect. gear, eic.

2. Handling & Transportation
- Disposal (how, cost, wha)
- Accidental poisoning
- Public Health & Safety
- Handling & Storage
- Inventory
- Formulation plants
- Packaging & labeling
- Excess pesticides
- Transportation & redeployment within country
- Training
- Formulation stability
- Detoxification of handlers
- Liabilities
- Protective gear
- Spill cleanup
- Public awareness

3. Applicaticn Issues & Environmental Impacts
- Habitat (non-targer)
- Accidental poisoning
- Public health & safety
- Compatibility of application equipment
- Use of different formulation
- “Barrier Zones”
- Synergy: lethal stew.
- AIDReg. 16 waivers
- Formulating plants
- Spot checking
- Disagree with FAO combinations
- Impact on non-wrget animals
- Guidelines on application
- Training
- Ease and applicability of pesticides
- Formulation stability
- Bio-accumulation
- contact with people
- food chain
- environment
- Detoxification of handlers
- Liabilities
- Overspray
- Resistance management

REPORTING OF WORK GROUPS — A SUMMARY
PESTICIDES AND THE ENVIRONMENT

I. PROCUREMENT & DONOR COORDINATION

A. Handling & Storage Specifications

— In English, French, Arabic

— In accordance with Int'l Code of Conduct (FAQ)
— AID Regnlation 16

B. Mission should emphasize the early development of a
program operations plan to ¢nsure donor coordination of all
contributions, i.e. pesticides (kinds, % concentration, etc.),
cquipment in relation o host country needs (see sample
nperations plan).

C. Procurement: Mission and l.ost country goveirment
should procure pesticide early enough (o ensure contracting,
shipment, in-couniry receipt & field placement prior to start of
operations,

D. Pesticide Management: In operations plan, preferred
nuui.noutmnotwopwicidamusedinagivenam
with CPS control on what pesticide is used where.

II. HANDLING & TRANSPORTATION OF PESTICIDES
A, Transport -

1. Airpost vs. Port
— depends on:
- urgency of need
2, Issues
— Offloading

- Is there a forklift

- Storage area

- Safety (spill, medical aid, etc)

- Staff (laborers)

- Trucks

- Customs clearance

- Forms pre-prepared

- Length of time

- Consignee. Who?

- Local CPS? Other?

- Uniform consignee for all donations

- Storage (a decision)

- Where is product to be stored after customs
clearance?

- direct delivery from port to field station (end use)

- delivery to holding area

B. Storage -

1. Distribution Plan
— With CPS consider:
— existing capacity (i.e. are warchouses full?);
— holding reserve at central point for contingency;
— intensity of problem (priorities)

Agancy for International Deveiopment
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2. Points to consider:

E. Packaging & Labelling -

— Security
— Protection from heat & rain 1. Container specifications
— Adequate ventilation — Sturdy; for tropical conditions
— Inventory control - Important to specify a« procureme.it stage
~— Provision for spills/accidenis (heavy metal, reinforced bags, etc.)
— Separate pesticides from eguipment — Choice of container (drums, bags, etc.)
— Don't stack containers depends on:
- kind of pesticide (dust, liquid)
C. Disposal - - conditions of transpory, storage
— Containers - number of times handled
— Liquids - weight or volume of material
— Solids
2. Labeling Criteria (request at procurement stage)
1. Containers ~ Well aitached label and, preferably, painted,
— Disposal should be built into the program and stenciled markings on containers
budget accordingly. — Labels written in local language; also English
— Methods: or French,
- (Clean) Punch holes, bumn, & bury; drums not re-used) -~ Labels 10 include:
- Clean, detoxify, re-use (not for potabie watey or focd) - handling instructions
- Flatten & bury - application spec’s (dosage)
— Safety guidelines at disposal site; - contraindications (symptoms / treatment
- Dispose away from human habittion. for poisoning
- Punch holes ist contairers '
- Use gloves/protective gear (when handling lye) F. Re.deployment of Pesticides -
— Logisics to consider (within and between countries)
- Trucks
- Laborers . ENVIRONMENTAL IMPACT
- tools (punching holes, etc.)
- fuel (for transport & burning) A. Application Guidelines/Standards -
- bulldozer (for burial) — Fermulation
* procurement of detoxicant - use of
- disposal of rinsate - stability (assure)
—- Training
2 & 3. Liquids & Solids {existing / on site) — Public Health & Safety Guidelines
—Notpanofanenmgencyprom:yohblyacmof — Handling & Safety Measures
old and/or cutdated chemicals posing an — Eliminate Overspraying
cavironmental threat, -— Ensure proper delivery -
— Treat as medium/iong texmn problem - calibration
— Sezk guidance on whether this shoul? be a - droplet size, etc.
Mission activity. - Guidelines for “Barrier Zones™
— Synergistic “Lethal Stew” Problem
D. Health & Safety -
. B. Ecological Concerns -
1. Applicaior — Table which considers and provides Guidelines for:
— Training in - beneficial insects, etc.
~ Personal Protective gear - vegetation
— Up-wind from chemicad - wildlife
— Soep & water for clean-up - 8CqUALIC resources
— First Aid supplies - hydrologic aspects
— CHE Monitoring - domesticated animals
-~ Appropriate transfer equipment (i.e. pumps) - endangered species
- bio-diversity
2. The General Public - toxicity & bioaccumulation
— Public Safety messages in local language advising - fesistance management
people 10 stay clear; keep animals away — Monitoring:
(because of toxic chem) - above
- formulating plant
- disposal methods

Agency for Intemational Development
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C. Health & Safety -
— Training
— Detoxification procedure: guidelines
— Accidental poisoning -
— Spot checking
-Sprayed areas
- formulating plants and workers
- disposal methods
— Spells managment
— Evacuation procedures

D. Regulatory -

— AID 16 waiver

— Liability/responsibility

— National Pesticide Usage Codex

LY OTHER ITEMS NOT ADDRESSED:

—- How far should we 80 past program asccssment;
re: locust control (especially ARE)

— Research (available/needed)

— Alternatives for control other than chemical

L aidall Las waaal 1.di 1

EQUIPMENT

OUTCOME STATEMENT - List recommended guidelines for
selection and use of equipment

Six major equipment need areas.
Ranked: 1= Essental equipmen:, an sbsolute need
2 = Important equipment and may depend on situation

* water - |

* cooking facilities - 2
*food - 1

* Can openers - |

* remote sensing data - 2
* weather equipment - |

* wind gauge - 1

* insect specimen box - 1
* generator - 2

* rain gauge - 2

* Grasshopper/Locust identification key -1
« hand counter - 1

2. Air Equipment Needs

» ground marking crew - 1

* shovel - !

* pesticide application equipment - 1

* communications with spare battaries
(non-rechargeable) - 1

« safety equipment - 1

* aircraft - 1

» ground facilities - i

* fuel - 1

» insect repellant -1

* oil and lubricants - 1

* matecisls handiing equipmess - 1

 fire fighting equipment/extinguisher - 1

* pesticide handling - 1

* field transfer equipment - 1

» fued and pesticide pumps - 1

* fuel filiers (lots) -1

* jars for waer testing - 1

* battery operased calculacor with spare batteries

* chamois - 1

3 = Useful equipment to have * compass - 1
* computcr - 3
1Survey Equipment Needs * generator - 1
° compass - 1 - gircraft
omam.-l -el&tl’t
* camping gear - 2 * lighting kit - 1
* 4x4 vehicle - 1 * camping gear - 1
* thermometer - 1 » wind sock - 1
* fixed-wing aircraft - 2 * weather instruments - |
* helicopter - 2 * fork lift - 1
* marking (flagging).- 1 * shade - 1
* communications - 1. * storage containers (conex box) - 1
* Mosquito netting - § * transporation - 1
* receiving data from ootside * dry break system - 1
* cots -1 » portable runway markers - 1
* first aid kit - 1 * portable running lights - 1
* shovel - 1 * portable radio beacon - 1
* pick -2 * protective clothing - 1
*ax-2 » wash down equipment - 1
* jumper cables -1 *jerry cans - }
*jerycan- 1 * pesticide tank and pumps - 1
* environmental sampling kit - 1 > maps - 1 .
* grasshopper nets and collection - 1 » large truck for trarisport - 1
* alcohol - 1 « pesticide - 1
* binoculars - 1 * funnels - 1
» coolers - 1 srags-1

Agency for intemationat Development

15

Grasshopper/Locust Workshop Report



s rope - 1

* toilet paper - 1

« {iber tape - 1

*duct tape - | .

*scowchape-1 -

* water supply and potable water - 1

* sanitary facilities - 1

* s0ap, water, towels, eye wash - |

» first aid kit - 1

* cat litter - 2

* security - |

* chocks and tie downs - 1

* ladder- 1

* bung wrench - 1

* tool box with tools - 1

* binoculars - 1

* flash lights with spare batteries - |

* office supplies - 1

°m' paper- 1

* folding table - 2

* lawn chairs - 2

* hoses - 1

* antenna poles and stakes - 1

* stress reduction facilities - 2

* air pump compresser - 1

* hand sprayers - 1

* hydraulic jack - 1

* contract laundry facilities: (1o wash personal protec-
tion equipment) - 1

*cots - 1

* video camera/film/batteries, etc. - 2

* MOsquito netting - 1

3. Ground Spray Equipment Needs

* shovel - 1

* pesticide application equipment - 1

* communications with spare batteries
(non-rechargeable) - 1

* alligator clamps -

* safety equipment - 1
* aircraft - 2

* ground facilities - 1

s fuel - 1

* insect repellant - |

* oil and lubricants - 1

* materials handling equipmen:

« fire fighting eqlmnm 1

* pesticide handhng 1

+ field transfer equipment - 1

» fuel and pesticide pumps - 1

» fuel filters (lots) -1

* bautery operated calcuiator with spare batteries - 1

e compass - 1

» fork lift - |
+ shade - |
* storage containers (conex box) - |
* transporation - 1
* portable runway markers - 2
* portable running lights - 3
* portable radio beacon - 2
* protective clothing - 1
* wash down equipment - 1
* jerry cans - |
* pesticide tank and pumps - 1
* maps - |
* large truck for transport - 1
* pesticide - 1
* funnels - 1
orass.l
*rope - 1
* wilet paper - 1
* fiber tape - 1
* duct tape - 1
* scotch tape - 1
* water supply and potabls water - 1
* sanitary facilities - 1
* soap, water, towels, eye wash - 1
« first aid kit - 1
-cazhna(msoakupspnyspdlsondwnmway) 2
* security - 1
* chocks and tie downs - 2
* ladder - 1
* bung wrench - 1
* 100l box with tools - 1
* binoculars - |
ﬂnhllghuwnhmbawm 1
» office supplies - 1
* pads, paper - 1
* folding table - 2
* lawn chairs - 2
* hoses - 1
* antcnna poles and stakes - 1
* stress reduction facilities - 2
* air pump compresser - 1
* hand sprayers - 1
* hydraulic juock - 3
« contract laundry facilities
(to wash personal protection equipment) - 1
* video camera/film/batteries, ete, - 2
* Mosquito netting - 1
scots - 1

4. Operational Control Equipment

* cifice equipment - 1
* cosnputers and software - 2
* communications - 1

* computer - 3 - :ﬁm
* generator -electric 1 - com
» lighting kit - 3 - logi ".“"d
:mwﬁ'l » flip charts and paper - 1
eather i *maps - 1
- Weater instruments - 1 « bulletin board - 1
Agency for intematicnal Development Grasshopper/Locust Warkshop Report
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* overlay material - 2 * lighting kit - 3

* magnetic boards - 3 * camping gear - |
* magic marker pens - 1 * weather instruments - 1
* copy machine -2 - s shade - |
* trans. tape, scissors, paper, pencils, clips, etc. - 1 * storage containers (conex box) - |
* Spray card analysis system - 2 * 4x4 vehicles - 1
* video equipment and tape - 2 * portable runway markers - 1
- camera/ffilm/batteries * portable radio beacon - 1
- slige projector/screen/extra lights * protective clothing - 1
s reference materials - 1 * wash down equipment - 1
* filing equipment - 1 * jerry cans - |
* chairg - | * pesticide tank and pumps - |
* clerical help - 1 *maps- 1
* desks/tables - | * large truck for transport - 1
* vehicles - 1 *rags- |
* personnel - | *rope- |
- guards * woilet paper - 1
- secretaries o fiber upe - 1
- drivers * duct tape - 1
* programmable calculators, inst. book, supplies - 1 * scotch tape - 1
* computer paper/ribbons/PRINTER - 2 * water supply and poteble water - 1
* box of assoned cables - 2 * canitary facilities - 1
* refrigerator - 2 * S08p, water, towels, eye wash - 1
* freezer (if camp) - 2 » first aid kit - 1
* extension cords - 1 * cat lier - 3
* socket strips and wiring - 1 . * security - 1
* ransformess - | ° ladder - 1
* adapter plugs - 1 * tool box with tools - 1
* air conditioner - 1 *binoculars-1
*fans -2 * flash lights with spare batteries - 1
* humidifiers - 3 * office supplies - 1
* screening and mosquito neg - 1 * pads, peper - 1
*cots - 1 * antenna poles and stakes - 2
* stress reduction facilities - 3
5. Training Equipment Needs * &iT pump compxesser - 3
» facility (place) - 1 * hand speayers - 3
* instruction manual - 1 * contract lsundry facilities
-muipm:dmpeoplenbdngtnimdtom-l (to wash personal protaction equipment) - 1
-takecamofperdiun.lodmm-l * mirrors - |
* t-shirts (award), hats, ball caps - 3 * strobe light - 1
* Mo3quito netting - 1
6. Grour.d Guidance Equipment Needs scots-1
* shovel - 1
* communications with spare batieries
(non-rechargeable) - 1 NOTE TO AUTHORS WHEN PREPARING EQUIPMENT
* safety equipment - CHAPTER:
* aircraft - 1
* ground facilities - 1 - There is 2 need to address the various types and siz=s of
o fuel - 1 equipment and specifications so that the Mission can determine
« insect repellans -1 what equipment to use in a specific situation. For example, a
* oil and lubricants - 1 Mission needs a generaior to set up a base camp...they need to
« tnaterials handling equipment - 1 mwmmgemismmble,wthVAvolmgc.
* fire fighting equipment/extinguisher - 1 frequency needs, what fuel, eic. they will need to request.
* field transfer equipment - 1
* fuel and pesticide pumps - 1 - National and cultural accepability of equipment needs to be
* fuel filters (lots) -1 addressed.
* jars for water testing - 1
* battery operated calculator with spare batteries
s compass - 1
* generator ~electric - 1
Agency for Intemational Development 17 Grasshopper/Locust Workshop Repont
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IRAINING
Curtent Issues in GHAL Camoaign in Train

* Level of training — CP Staff or trainers

* Types of training appropriate ‘or level

* Materials — who, what, wher, when

* Relationship of AID training to other training programs

* Trainiag of farmers (audience) Crop Protection Personnel

* Organizational training

* Management/organization training — higher level, personnel

managment, budget, planning

* Management guidance on who is responsible for what training

* Structured approach for ideniifying training needs

* Technical vs Management training

* Manuals/Job aids

* Access (o libraries. Develop library of materials

* Training in use of map and grid coordinates — land navigation

* Formal wraining in radio communications

* Training of expert consultants before going to field — cultural

sensitivity/language skills

* Bilingual lexicons

* Identification of needs/Responsibilities foc filling needs

* Reproducibility of materials

* Sustainability

* Evaluation of training programs — who

* Centification programs

* Research on development of training materials for audience

* Need workshop on training

* [dentification of what's out there — French, German, etc.

* Train trainers, institutionalize

* Training in options — technology transfer

* Safety — Pesticides, Detection, Surveying, Application, post-
count

* Farmer level — training level — AID Staff, labor crews, pilots,
crews

* Public at large — infonnaﬁonovermdioornining—educm
public

* Use of greenness maps — availability of training of field staff
length

* $ Pesticide storage for hi-level managess

* Materials geared to appropriate audience — background
materials available to all groups

* Pilot training — loading persoenci

* Indoctrination of pilot & crews ca grasshoppers—Their
responsibilities & undersiznding of problem

* Organization training - Dosor coordination training — how to
get best from donors

* Documentation of trainer’s cepebilities — directory

* Train HCG in contracting management

* Logistics and operations training — OJT cusioms

* Prioritize training needs of countries

* US training at degree level — cxpand cadre of degree level
people in countries

* Linking needs in locust training 10 on-going AID training
programs

* Language training

* Develop practical manuals 10 be uscd after training

* Role of Peace Corps and Non-govemnment Ogranizations

* Country specific training — continue

* Incountry vs US training

* Technology transfer back o home country after US training

* Follow training thru to farmer level after TOT

* AID Mission training on histories of past campaigns/programs

* Maintenance training

* Which institutions overseas are mare cost-effective than US
institutions — Document: who, where, costs

* Acceprability of US degree training in francophone Africa

1. Training roles and responsibilities
a. AID/W - central funding
b. Mission -
¢. Other donors
d. Contract-consultant

2. Levels of training and target audiences
a. Higher degrees (MSC and PHD)
- Intermediate
- Practical skills

b. Targes
- Upper management (policy makers)
- top level supervisors (crew leader)
- CPS agents (regional)
- Extension agents
- Workers
- Farmers
- Agricultural in-country schools
- Consultants and experts (orientation)
- Pilots and loading personnel
- AID mission (orientation for new staff)

3. Type of training

a. technical vs management
- priocities
- need assessments

b.list of possibls training topics that might be required
- logistics and operations training
- maintenance
- pesticides storage

- use of maps, grid coordinates, land naviga-

- safety pesticides
- detection, surveying, application, pest count
- radio communication and operation
- Ofganizational/management
— NOTES
* Selecting the type of training to a perticular target audience
* Type of training should fit the needs
* Training request often based on perceived problem but should
rather be subject to analysis to determine if any is really needed.
* Type of training should be prioritized according to
specific needs of each country

Agency for Intemational Development
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4. Materials
— Development
— Distribution
— Format
— Language
— Acquisition

5. Location of training
— In-country
—Us
— 3rd country

6. Training followup
— Evaluation
— Centification

7. Followup on this meeting

L. Training roles/responsibilities
— Crop Protection, including
Grasshopper/Locust Problem and other pests
— Central level
— Mission level
— Other donors
— National Crop Protection Service
— National Extension Service

GROUP AGREEMENT.

Primary responsibility for training is with Host Government and
its appropriate agencics,

Donors provide support 1o HC institutions, including needs
analysis and development of training plans ard response to need
(possible training sites).

Mission provides support as donor.

AID W level provides technical, support to develop and dupli-
cate materials and training methedologies.

2. Education vs performance based training
3. Materials compilation data base

4. Training directory (skillg conpilation)

5. Funding levels

-— Central level $300,000 - 480,000 (top) for all
African countries involved in project
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GRASSHOPPER/LOCUST CHRONOLOGY



Iime
1985

early September

mid-September
mid-September

late September

late September
late September
October 1-
October 2
mid-Octcber

October 15

October 20

early November

November

November-March

Novetber

chronoloqy

Pest outbreaks in Africg

country

Suden

Mali

Mali

Mali

Mali

Mali

Mali

Mali

Mali

Mali
Mali

Mali

Mali

Sudan

Bthiopia

Activity

Heavy infestation of locusts reported

Grasshopper outbreak in north central Mali
&ffecting 200,000 ha. (Qedalus seneqalensis)

PRO expert George Popov assists GRM in
putting together control plan

GRM/FAO control program begins

UNDP contributes $100.000 for grasshopper
control

FAO contributes $238,000 for grasshopper
control

GRM asks for intornationa; assistance

Amb. Ryan declares disaster and donates
$25,000 to GRM/¥AO program for ground and
aerial reccnnaissance of grasshoppers

Queles queleg bird outbreak in Niger River

de.ta area; 380 ha. infested
Reconnaiscance of bird problem begins

OFDA sent pest control specialist, Dr.
Gustave Mathys, for 45-day TDY to observe
field control ocperations, collect soil and
plant samples, interpret plant residue,
make recommendations regarding use of
pesticides, and write a report. Cost:
$44,790

EEC contributes $125,000 for grasshopper
control programa

Grasshopper problem subgides

Campaign mounted against locusts; Plant
Protection Department consumes almost all
insecticide stocks

African migratory locust outbreaks occur in
northwestern Bthiopia but are controlled



Iime

December ‘i

December 31

1286

March

mid-May

late May

early June

early June

and

taking
June 4-9%

June 13

mid-June

mid-June
June 18

June 18

Mali
Mali

Burkina
Niger

Mali

Burundi

Guinea-
Bissau

Burkina

Sudan
Bthiopia
Somalia

Diibouti
Botswana

Sudan

Burkina

Burkina

Tarizania

Bthiopia

Ethiopia

Activity

Dr. Mathys leaves

OICMA and OCLALAV, West African regional
Pest ~ontrol organizations, collapse due to
lack of funds

Dr. Mathys subaits report on pest problem

African migratory locusts begin entering
the country from Tanzania; no alarming
daaage reported

Possibility of grasshopper outbreak after
rains in June

Caneda provides technical assistance to
help GOB develop grasshopper response plan

FAO proposes an Eagt African locust control
programa to cover degert, red, ground, and
migratery locusts: #A0, DLCO, RLCO, GoOS,

PMOSR officials, and two U.X. experts
part in discussions

PAO conducts donor meoting in Rome on
locust situation in Sudan

GO calls donor meeting to request
intsrnational assistance to control
grasshopper outbreaks in Soum, Yatenga,
Ghagna, Seno, and Kourritcnga

Italy, the African Development Bank, FaO,
Japan, and UNDP give donations of either
cash or pesticides

Red locust swarms in Rukwa region sprayed;
90% kill rate reported

Kefa, Illubabor, Wollega, and Shoa regions
feport rasshopper infestations

Arzywors >utbreaks reportad in Gamo Gofa,
Sidamo, Hararge, Shoa, Wollega, and
Illubabor

\\'\‘\



Time
June 25

June 25
June 25
June 26

early July
early July

July 7

mid-July

mid-July
mid-July

July 14

July 18

Country

Sudan

Sudan

Sudan

Burkina

Mali

Botswana

Africa/
Sudan

Chad

Bthiopia

Bthiopia

Ivory Coast

Zaire

Activiey

Prediction of particularly severe outbreak
of locusts (both African migratory and
desert) for July

Presenre of migratory locusts in
substantial numbers confirmed in Eastern,
White Nile, and Blue Nile regions

Amb. Horan declares disaster and requests
up to $1,000,000 for grart to EEC in
response to PAO appeal

Ambassador Neher declares disaster due to
grasshoppers and donates $25,000 for
control program

AFR/SWA approves funding of an
experimental spray testing program,
including a plune rental and the services
of 3 technicians. cCost: $90,000

RO dispatches expert Bashir Elsadig to
Botswe.ia for one year to help GOB organize
control program and provide in-country
training :

FAO convenes donors' meeting on migratory
locusts; EB¢, USG, china, Finland, Prance,
Greece. Spain., and Sweden all announced
contributions of either cash or pesticides
for locust control in Bast Africa

FAQ entolomclogist Spots both deusert and
African migratory locusts in Bol area near
Lake Chad; reports of qrasshopper
infestations come from all Sahelian
prefectures

Desert locust infestation (in the hopper
stage) reported in Red Sea coastal area of
Eritrea near Sudanese border

FRO rep, Dr. Loerbroks, stationed in
Addis; U.K., EBC, FAO, and DLCO all
involved in locust control

Locusts or grasshoppers currently pose no
threat to Ivory Coast

No current significant threat of locusts
or grasshoppers



July

July

July

July

July

July

July

July

July

July

July

late

late

18 -

18

20

21

21

22
23

24
25

25

25

July

July

country

Lesotho

S. Africa

Sudan

Zaphia

Mali

Madagescar

Chad

Bthiopia

Sudan

Bthiopia

Senagal

Senegal

Activity

No current significsnt threat of locusts
or grasshoppers

A large outbreak of locusts is anticipated
in 1986-87 summer Season; numberable egg
beds are expected to produce the largest
Plague in recent times

Netherlands donates $1.000,000 to PAO/EEC
control program

No current significant threat of locusts
or grasshoppers

Grasshoppers affect Regions I and II and
significant crop damage is expected

No locust problom reported

Situation worsens and locust infestation
in Lake Chad area becomwss energency

Chargé Jemus Cheek declares disaster

OFDA executes grant of $1,000,000 to ERC
for locust control -

OFCA obligates $73,000 through PFAO for
helicopter surveys of African migratory
and desert locust outbreaks

Amb. John Blane declarss disaster and
requosts $725,000 for aerial spraying of
200,000 b, as part of FRO's locust
control program

Bntire northern region invaded by
grasshcppers: great concern over potential
daxage

PRO, Rfrican Developmant Bank, #rance, and
Italy provide cash and pesticldes for
grasshopper outbreak; FAO also provides 3
exparts and training



Time
July 28

July 29

July 29

July 29

July 29

July 29

July 30

July 31

August 1

August 1

August 1

country

Tanzania

Sudan

Swaziland

Burkina

Chad

Togo

Bthiopia

Botswana

Ugande

Africa

Activity

Red locusts reappear in Rukwa and Tabora
regions; FAO requests insecticide from
Nairobi and believes situation will be
under control for balance of 1986

PSC sent out frem U.s. Mission to several
locust stations to give the seni.:
official of the GOS Plant Protection
Department sufficient funding for 10 days'
work. Cost paid from local countarpart
funds

Locusts currently not a problem, but there
is concern about infestation from South
Africa

Grasshoppers affect a widespread area of
northern Burkina but have not caused major
crop damage due to effective GOB control
efforts :

AFR/SWA provides $50,000 for grant to FAO
to purchase pasticides in Nigeria and

Cameroon

Locusts or grasshoppers currently pose no
threat to Togo

Both desert locusts and grasshoppers
sighted in Britrea: locusts reported but
not confirmed in Tigray

Locust situation currently calm, but
millions of eggs are awaiting change in
teaperature and moisture to hatch,
possibly in late August

Two AID/¥ personnel (Kate Farnsworth and
Jerry R&nn) arrive in Rome to moet with
FAO locust staff

NO locusts sighted yat, but situation is
being watched

A.I.D. Administrator M. Peter McPherson 1is
appointed by President Reagan to direct
the U.S. assistance effort by combatting
locust and grasshopper outbreaks in Africa

e



August

August

August

August

August

August

August

August

August

August

August

August

country
Mali

Cape Verds

Gambia

Sahsl

Niger

Mali

Mauritania

Africa

Botswena

Chad
Chad

Chaqd

Activity

A massive hatching of grasshoppers
(Oedalus seneqalensis) has occurred across
the sahel Zone: African migratory locusts
are reported in Niger River delta area
east of Mopti

Locusts and grasshoppers currently pose no
threat

High infestation of grasshoppers and
locusts reported in the eastern half of
the country

OFDA Logistics Officer (Bob Keesecker)
meets with FAO locust staff

Localized grasshopper outbreaks occurred
in Niamey, Dosso, aud Diffa departments in
July: grasshoppers heing treated and
situation is undar control

Amb. Ryan dsclares a disaster due to the
intense infestation of grasshoppers

The Mauritanian governaent and donors
begin to fiche grasshopper infestation in
the south; however, pest infestation is
currently not as bad as last year's

The PAO opens the Emorgency Center for
Locust Operations (ECLO) under the
lsadership of Lukas Brader: reports
raising $12 million for locust control in
West Africa and $6 million for other parts
of Africa

The GOB has called for a $1.2 million
control prograa, comprising sprayers,
communications, atr services, and
pesticides; this request has been relayed
to FAO

USAID/Ndjemena picks up 1,500 liters of
fenitrothion from OICMR in Cameroon

OD¥R executes grant of $725%,000 for FaoO
aerial spraying program

Africare rep reports that grasshopper
infestation in Abeché (eastern Chad)
resulted in heavy damage to young millet
crop



Time
August

August

August

August

August

August

August

August

August

August

August

August

10

10

11

11

11

11

11

12

country
Mali

Senegal

Swaziland

Tanzania

Chad

Chad

Mali/
Mauritania

Zaire

Zaire

Liberia

Djibouti

Bthiopia

Activity

U.S. Mission/Bamako reports need for 15
airplanes

Hatching has proliferated along the
Senegal River with infestations up to
300/s8q. m.

Unconfirmed reports of swarms from
MozZamb ique entering the country

U.S. Migsion requests $50,000 from OFDA to
repair aircraft for red locust control;
without these aircraft, swarms could

regroup

OFDA dispatches a team for 2-3 weeks to
Survey conditicns in Chad and develop a
Plan of action: the team includes an
entomologist, operations Specialist,
logistics specialist, communications
sSpecialist, and OFDA team leader
(Christine Babcock)

AFR/SWVA dispatches an entcmologist for a
3-day TDY

OFDA dispatches a team for 2-3 weeks to
Survey condicions in Mali and southern
Mauritania and develop a plan of action:
the team includes 2 entomologizis, an
operations specialis:, a logistics
specialist, and OFDA team loader

Locusts have come to northeastern Zaire in
four waves: in May, the end of June, the
beginning of July, and in August

The GOZ Prime Ministar asked the U.S.,
Britain, Prance, Balgium, West Germany,
and Italy to fight the locust plague

Liberia is not affected by grasshoppers or
locusts and probably will not be

Desert locusts are present and DLCO is
keeping a close wacch on the situation

Desert locusts are confirmed in Britrea
(north, west, and northwest of Massawa) ;
Tigray has a significant infestation of
tree Jocusts and grasshoppars; the latter
are also reported in western Gonder



August

August

August

August

Augqust

Augqust

August

August

August

August
August

August

August

12

12

12

12

12

13

13

13

13

13
13

13

13

country
Ethiopia

Chad

Chad

Ethiopia

Camaroon

Tanzania

Ethiopia

Bthiopia

Bthiopia

Guinea
FAO/Rome

FAO/Ronse

FAO/Rome

50;1!1;1

Switzerland and Epc contribute
fenitrothion; canada provides $75,000 for
air surveillance

Severe damage requiring replanting due to
grasshopper infestation has occurred in
Chari Baguirmi and Ouaddai prefectures

FRO entomologist warns that inadequate
control before the end of September will
result in migration of the locusts: to
date most of the damage is above 12° north

The MOA Chief for Britrea describes the
armyworm outbreak as the worst in 40 years

No locust or grasshoppers outbreaks
currently, but situation isg being watched
for potential invasion from Hali

U.8. Chargé Jogeph Segars declares a
disagter and requests that OFDA provide
$50,000 to contract 60 hours of helicopter
time and for Ceszsna repair

The descrt locust situation in Britrea has
reached the point where only aerial
spraying can contain the swarms

The general direction of the desert locust
movement appears to be from eastern and
northern Britera to southern and western
parts of the province

The BRA issues an appeal to the
international community for assistance in
the control of desert locusts in Britrea

No reports of locusts

BCLO Chief Brader reiterates that PAO will
not purchase pesticides unacceptable to
A.I.D. such as BHC or dieldrin, and will
advise governments against their use

Lukas Brader has bean given extraordinary
eRergency procurement authority and can
bypass reqular FAO procedures

BCLO requests $2 nillion for a standby
reserve from UNDRO

"



Time
August

August

August

August

August

Augqust

Augugt
August
August

August

August

13

14

14

14

14

14

14

14

14

15

15

Country

Senegal

Zaire

Zanbia

Malawi

Mozambique

Tunisia

Lesotho

S. Africa

Jenegal

Botswana

Activity

GOS holds a donor coordination meating and
requests assistance

USAID/Kinshasa requests an OFDA team to do
an assessment of the locust situation

IRLCO~CSA reports a rapid buildup of red
locusts and African migratory locusts in
the Kafue flats (about 100 miles west of
Lusaka); red locusts are also building up
very fast around Lake Mweru Wantipa in
northern Zambia

Locusts are building up in the Lake Chilwa
flood plain

Situation is unclear, but Mozambique radio
has reported that heavy swarms have been
moving north and northwestward towards
Malawi, Zambia, and Zimbabwe

Slight grallhoppof infestations reported

Partly gregarious desert locusts reported,
probably escapes from spring breeding in
Saudi Arabia

Thers is "ccnsiderable concern” over the
brown locust; PRO oXpects a request of
asgistance

There are reports that the prown locust
situation is very bad and could spread to
neighboring countries

U.S. Ambassador Lannon Walker declares a
disaster: 1,000,000 ha. currently infested
or risk imminent infestation (this
represents 428 of Senegal's arable land)

U.S. Ambassador Natale Bellocchi declares
4 disaster and OFDA sends $25,000
Ambassador's Authority: the GOB is also
requesting radio equipment, sprayers,
pesticides, and v~ .icles for a total of
$499,000



Iime
August

August

August

August

August

August

August

August

15

17

18

18

18

18

18

18

Zambia

Zambia

Sudan

Sudan

Malli

Malawi

Nalawi

Nalawi

ctivie

The GRZ MOA establishes a tasi force to
438858 the needs to fight locusts; usaip
1s on the task force

U.3. Chargé H. Kenneth Hill declares a
disaster due to the infestation of red
locusts, which have been identified in two
Places: the Kafue £lats and Northern
Province; OFDA provides $100,000 for fuel
and other operating expenses of Grz
helicopters deployed to Pinpoint the exact
location of the locusts (money is
presentad by A.I.D. Administrator M. Peter
McPherson); 1if spraying does not begin in
September, the situation will be even
worse next year

The locusts that have been identified in
the Gedaref area are in a relatively
advanced stage with densities
characterized as medium to hesavy

The EBC/USAID-purchased pesticides have
not errived in Sudan yet, nor have the 2
FAO advisors: both are sorely needed soon

An estimated 7,000 £q. km. needs to be
sprayed: spraying should begin in late
August and last about 3 weaks

Red locust situation currantly "calm":
hossver, President Banda has placed a high
priority on monitoring the locust
situation and the GOM has launched a
national red locust alert campaign

The recognized breeding areas for the red
locust are the Kuselikumvenji Estate in
Phalulu area, the Lake Chilwa Plan, and
the Rlephant and Ndidi marshes in the
Shire valley

Greater damage than “native” locusts is

the possibility of invesion of swarms from
Tanzania, Zambia, and Mozambique
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Time
August

August

August

August

August

August

August

August

August

August

August

August

19

19

19

19
19

19

19

20

20

21

3

21

Country
PAO/Rome

Sahel

Senegal

Bthiopia

Ethiopia

Sthiopia

Sudan

Guinea-
Bissau

Mauritania

Gambia

Bgypt

Cameroon

Activity

ECLO donor meeting Scheduled; Netherlands,
Sweden, West Germany, U.s., Prancae, Ttaly,
Japan, Finland, Norway, China, EEC, Great
Britain, Denmark, and Canada are invited:
Julia Taft and Don Reilly represent A.I.D.

ECLO donor meeting devised $3.8 million
Saha] plan of action

OFDA 6-member team of experts arrives in
Dakar (led by U« Thibeault)

Donors' meeting postponed indefinitely

DLCO has done aerial spraying of 2,400 km.
along the Red Sea coast using 1,000 literse
fenitrothion and 1,600 liters dieldrin
from its stocks; this area is now
considered under control

Locust situation in Tigray is much more
difficult to assess and control

PAO experts Schnabel and Awad arrive

FAO rep reports infestations in Cacheu,
Oio, Bolama Bijagos, and Bissau zones

Following good rains in late July and
early August theare was massive hatching in
southeastern and central gouthern
Mauritania with densities up to 150/sq.
m.; ground control ig in Progress with
strong participation of farmers

The Western Division is now the most
seriously threatened area by grasshoppers
and hairy caterpillars: other infested
areas include the Lower River Division and
the North Bank and McCarthy Island Division

QOR officials feel that desert locusts may
pose a problem as early as oOctober., but to
date none have been spotted

PAO/Cameroon is concerned about a possible
substantial invasion of locusts and
grasshoppers in the northern three
provinces from chad in october
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Augqust

August

Auqust

August

August

August

August
August

August

August

August

22

22

22

22

22

22
22

22

22

22

country
Chad

Botswana

Ethiopia

Botswana

Botswana

Mozambique

Mali
Mali

Mali

Mali

Chad

Activiey

OFDA team requests the pProcurement of
small items (e.g., goggles, nozzles)

A.I.D. sends a grant of $475,000 to FAO

DLCO/BA believes that locust situation in
Ethiopia is currently not se-~ious

Botswana Defense Force (BDF) helicopters
reports large swarms of locusts north of
Gaborone in the central districe, Shoshong
Region; RDP sent control teams for spraying

Botswana ayricultural officars in the
southern district between Konkcng and
Khakhea sited gregarious hoppers moving
towards the northeast; control teams have

begun spraying

FAO knows there is a locust problea in
Mozambique, but has no information on its
magnitude

Donors' meeting in Bamako

Dry waather in late July and early Augqust
Sloved down the buildup of grasshoppers in
northern Mali: counts of grasshoppers
south of Gao to the Niger border and
&Cross a band in southeastern Mauritania
range from 5 to 30/3q. n.

Of greater concern is that whenever it
rains, significant hatchings of
gresshoppers appear soon after; recent
improvements in rainfal] in 3rd generation
breading grounds causes concern that a
major throat still exists

The GRM will uge USG-generated local
Currency to pay for an intensive
helicopter survey around 16° latitude:
this survey will stare August 26

The Abeché and central Mongo areas do not
currently have migratory locust problems
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Time

August

August

August

Auqust

August

August

August

22

22

22

22

22

22

22

Country
Chad

Burkina

Burkina

Senegal

Senegal

Senegal

Burkina

Activity

OFDA team confirms presence of migratory
locusts in the Lake Chad basin in building
numbers; however, current numbers are less
than previously reported

Consensus develops that Burkina will face
& savere grasshopper threat in September
and October which will exceed the capacity
of the GOB to control: current GOB figure
is 200,000 ha. at risk from a rmajor
outbreak

GOB plans to ostablish a special structure
for grasshopper control activities; this
will be a ministerial-lavel commnittee: a
smaller working group, comprising reps
from Agriculture, Interior, Defense, and
FPamily Welfare, will be respongible for
day-to-day operations

OFDA recommends that the USG provide 4
DC-7s with 3,000-gqal. tank pesticide
capacity for a spraying campaign to begin
the first week of September (estimated
cost 18 $1.4 million) .

Heavy infestation of African migratory
locugts covers an estimated 200,000 ha. in
northeastsrn Senegal bounded roughly by
Matam eastward to Bakel in a band about 10
km. wide, the number of locusts averaging
70/sq. m.

Moderate infestation has been noted in
160,000 ha. in the area batween Louga and
Linguerne in northern Senegal

GOB PPS reports that 15,397 ha. have been
treated using about 200 MT of insecticides
(propoxur and fenitrothion mixture): kill
rates averaged 80%N-90% for grasshoppers in
the larve state; treatment was with
dusting bags and backpack sprayers; pps
believes this treatment program has been
largely successful
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August

August

August

August

August

August

August

22

22

22

22

22

22

23

country  Activity

Mali

Chad

Chad

Chad

HMali

Mali

Mali

OFDA purchased 50,000 1. fenitrothion from
4 vendor in Texas for $5.20/11ter;
pesticide will be shipped to Bamako to
arrive bafore September !

Grasshopper situation in Abeché¢ and Guera
is “calm”; in Ouaddai, grasshopper
pPopulation is higher than in normal years

OFDA team recommends immediate aerial
Spraying against locusts in the Lake chad
area; ground application of powdered
insecticide is recommended for grasshopper
control in the eastern, central, and
western areas

USAID/Ndjamena requests that Carl
Castleton, AFR/SWA-financed entomoiogist,
be extended beyond his 30-day TDY until
October 31 ‘

USG testing Program restarts August 28 for
6 days; spray aircraft will test
malathion, carbaryl, fenitrothion 10,
fenitrothion 96% diluted to S0% with
vegoil, chlorpyrifos, and cypermethrin;
OFDA team will Supervise spraying

CPS has divided infested areas into four
Zones: 1) Kayes, Yelimane, Nioro; 2)
Balle, Narn Moudiash; 3) Niafunke, Adrar:
and 4) Mopti, Rharous; the first 3 zones
contain about 100,000 ha. each to be
treated, and Zone ¢ contains 90,000 ha.

OFDA provides $240,000 for a joint
U.S/Prench helicopter spraying operation:
the GOF will deploy 2 commerical spray
helicopters, 2 support trucks, and crew
from Ivory Coast, and will provide a
coordinator (Mr. Caudron); OFDA money will
buy 200 hours of flying time, per diem for
£light crews. fuel, and support services
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Time
August

August

August

August

August

August

August

August

August

25

25

25

26

26

27

27

27

27

Country
Djibouti

Mali

Mali

Bthiopia

Gambia

Mali

Senegal

Mauritania

Sudan

Activity

The MOA, in conjunction with PRO and
DLCO/EA, undertook an aerial eradication
campaign the week of August 11; 700 sq.
km. were covered using 2,100 liters of
pesticides: 95% of the infestation was
rfeportedly eradicated

Rainfall through August and September will
determine the magnitude of the problem,
though there is growing reason to believe
that a worst-case scenario of grasshopper
infestations may well develop

AS a result of recent rains, two 40-sq.-
km. areas, one southwest of Nara and the
other north of Nioro., have registered
hatchings and young hopper infestations of
roughly 50/sq. m.; in places they are
already exhibiting gregarious behavior

ERA reports that locust infestations are
spreading rapidly throughout southern and
eastern Eritrea; problea is beycnd its
control :

Ground surveys reveal low-level
grasshopper populations in wild vegetation
in Western Division and in rice in North
Bank Division

USAID/Bamako will take care of spraying
the Balle-Nara area and will contract 3
spray planes

FAO/Rome rejects large-plane prograa for
Senegal; OFDA cancels DC-7 plans

Few insects were noted during June and
July, but with the increased rains in
August, hatching was noticed wast of Touil
and south of Kobenni: ground control units
were able to eradicate most of the pests

Heavy grasshopper infestation has been
noted in the Sahel zone in Rora and in the
southeastern zone around Baada
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August

August

August

August

August

August

August

August

August

27

27

27

27

28

28

28

coyntry
Chad

Burkina

Burkina

Burkina

Chad

Chad

Senegal

Burikina

Burkina

Activity

OFCA team noted that the locust problem is
localized around Bol and 13 not general to
the Lake Chad area

If the grasshcpper situation becomes
serious, it will become evident in the
next four weeks

GOB response plan calls for 100,000 ha. to
be treated by ground oparations and
100.000 ha. from the air

If an aerial operaticn does become
necessary, additional technical assistance
will De required for the duration of the
campaign: the GOB has no experience in
aerial spraying

OFDA team estimates that the total area to
be treated around Bol 1s estimated at
4,000 ha.; Spray airplane is due to arrive
September |

It ig stil) likely that Chad will face a
serious threat from grasshoppers in
mid-September to late October

GOS8 calls A/AID McPherson to press for the
U.S. large-plane aerial spray campaign:
OFDA agrees and starts putting it together

The tw> major areas of probable
grasshopper outbreaks are along the Mali
border north of Ouahigouya (80,000 ha.)
and along the Niger border northeast of
Dori (70,000 ha.)

USAID/Quagadougou draws up a contingency
operations plan for aerial spraying,
calling for 2 sircraft in addition to the
2 already provided by Canada: program is
being discussed with QOB, FAO, and other
donors: USAID requests AID/W input
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Time

August

August

August

August

August

August

August

August

August

August

29

29

29

30

30

30

30

1

il

l

Country
DLCO/BA

Morocco

Kenya

Mali

Zaire

DLCO/BA

Botswana

Senegal

Sudan

Sudan

Activity

REDSO/EA asserts that it ig coagt-effective
to have a regional organization such as
DLCO/BA; DLCC has requested $1.745 million
for pesticides, equipuent, and other
iters; RERDSO believes that OFDA assistance
13 justified for all cateqories of the
request

Morocco has not had a serious locust
infestation in 20 years, but due to the
largs locust population currently in the
Sahel, the GOM is concerned that a severe
attack of locusts could occur this year

There have been no reports of significant
locust or grasshopper swarms devaloping

25,000 liters of the fenitrothion
purchased by OFDA arrives in Bamako

OFDA 4-perscon team arrives for assessment
visit (led by Alan Swan)

OFDA agrees that DLCO's requests are
reasonable, but suggests that they should
be channeled through FAO so that shoring
up DLCO and like organizations can be a
multi-donor effort

Gaborone was “surprised” by a small swarm
of brown locusts in the migratory phase,
recently prodded to action by rise in
Leaperature; winds came from north and
northeast. so locusts did not come from
Seuth Africa

Planes (4 DC-7s) and crewv arrive in Dakar
for large-plane aerial spray campaign

Desert locusts are a growing problem in
Kassala region; the situation is
exacerbated by the proximity of tha
Bthiopian border; control activities can
only take place in mid-morning and
afternoon due to gunfire between Bthiopian
government and rebels

African migratory locusts are reported to
be hatching over a large area in Damazine
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Iine
August 31

August 3]

August 31

August 31

September
September

September

September

September

September
September
September
September

3
4
4

coyntry

Sudan

Sudan

Senegal

Tanzania

Senegal

Guinea-
Bissau

Yemen

Mali

Mali

Jenegal
Seneqal
Senegal

Chad

Activity

Large infestations of grasshoppers have
been reported in parts of south Kordofan,

North Darfur, and Gederef

A.I.D.-financed equipment is due to begin
arriving September 2 by Boeing 707
charter: there will be 4 planes in all: 2
on September 2, 1 on September 3, and | on
September 4

3 teams of USAID/GOS/PAO reps criss-
crossed Louga-Linguere and found the area
of grasshopper/locust infestation to be
much larger than 160,000 ha.; heavy counts
of mature adults found along scuthern rim
of infested area, threatening peanyt basin

Pirst meeting of Locugt Control Steering
Committee held: chairad by rpo: attended
by usaIp, UNDP, UNICEP, HOR, Prime
Minister's offics, Caneda (CIDA), Denmark
(DANIDA), and West Gerzany (GT2)

772 drums of malathion arrive in Dakar
Population densities of grasshoppers are
how about 30/s3q. . and most are in the
3rd instar nymph stage; sightings are in
Regions I and II to the north and
northeast of Bissau

There is not currently a locust or
grasshopper problem in Yemen: however, the
possibility exists of one during November
or December

Remaining 25,000 liters of OFDA-purchased
fenitrothion arrives in Bamako

USAID completes program of pesticide
testing

135 drums of malathion arrive in Dakar
130 drums of =alathion arrive in Dakar
Spraying dilaymd

OFDA team's detailed operations plan was
well-received by the GOC and Fao
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Time
September 5

Septembar S

Septerber 5

September 5

September 6§

September 6

September 6

September 6§

Country
S. Africa

Cameroon

Niger

Chad

Burkina

Burkina

Burkina

Seriegal

Act;v;;x

There have been no hatchings of brown
locusts reported: on August 29 a small
Swarm came into the country from Botswana
but with the change in wind direction, the
swarm went back

Thers i3 a Possibility of a substantia]
invasion in northern Cameroon from the
north by locusts and grasshoppers; plan of
action has been prepared by FAO regional
plant protection officer

If rains do not Stop by mid-month, Niger
is facing potentially massive outbreaks

USAID 1s covering costs of helicopter
rental and services under $906,000 grant

to FRO/2CLO

The best available information indicates
the actual area at risk from grasshoppers
may be as large as 400,000 ha.: a total of
50,000 ha. 1is under a Severe and immediate
threat and oxtends from the Nou Noum
(Black Volta) arross the north to the
Niger border; an additional 150,000 ha.to
250,000 ha. south of this Zone as far as
Ouagadougou could also face significant
grasshopper damage if control efforts in
the north are not effective

USAID/Burkina, FAG, and the GOB have
developed a three-pronged program, using
large and small aircraft and ground
treatment

USAID/Burkina requests from AID/W 2 large
multi-engine (Class A) aircraft for 10-!5
days of spraying operationsg in northern
Burkina beginning around Septembar 16;
these aircraf: will be used to reduce
grasshopper populations over large, very
rural areas:; this operation will spray
150,000 ha. and will require 216,000
liters of carbaryl

Spraying program using 4 large planss
begins; all but one plane is in opsration
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Tine
September

September

September

September
September

Sentembar

September

Saptember

September

Country

Burkina

Mali

Niger

Niger

DLCO/BA

Guinea-

Bissau

Sudan

Sudan

Sudan

Activity

The small-airplane operation will use |
French and 2 Canadian Planes and will
cover locations within tpg large-plane
treatment zones excluded from treatment
due to environmental or logistics
considerations;: these aircraft could cover
a total of up to 35,000 ha. in 5 weeks

A GRM army helicopter began a survey of
northern Mali; preliminary findings are
low densities of 5/sq. m. between Douentza
and Geo, and of 5-10/8q. m. from south of
Ansongu up to Bourem

There continue to be 8catterad outbreaks
of Osdalys senegaiensig: Niamey dopartment
is one of the hardest hit: grasshopper
attacks have also increasasd in Tahoua
department: there is a strong possidility
of serious, perhaps massive outbreaks in
southern Niamey and in Dosso departments

Both ground and aerisl treatmonts have
been carried out

DLCO/BA agrees to submit its $1.7-million
request to PFRO

OFDA grant to FAO for Guinea-Bissau has
been used to purchase 32 back sprayers
forn West Germany: the sprayers are due to
arrive September 12

The main areas of locust activity centinue
to be Xassala and Damazine, wich Kassala
more seriously affected

During the week of September 1, ¢ Boeing
7078 delivered 95% of the USAID/EBERC-
financed equipment and pesticides:
included are Pick-ups. s:ation wagons,
camping gear, generators, and pesticides;
Bedford load carriers and radio sets due
to arrive in October

The yeneral feeling at the moment is that
donors have responded 1in time to assist
Sudan in averting any major locust
outbreak which may occur
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Time
September

September

September

September

September

Septeaber

September

Soeptember

Septembder

September

Country
Mall

Mali

Tanzanila

Burkina

Guinea

Guinea

Botswana

Botswana

Botswana

Chad

Activity

Aarial treatment by USAID began on August
30 between intervals of testing pesticides

USAID will intarvene in the Balle-wara-
Mourdiah Zone No. 2 and in southeastern
Mauritania; USAID, CPS, and the French
share the principle of moving resources to
where the problem ig most sarious

MOR and FAO reported sSome crop des'.ruction
by grasshopoers in Tanga and Moroyoro
regions

Burkina has a severa scarcity of 55-gal.
drums for use in transporting fuel

The GCG is worried that when the locusts
Swarm in Guinea-Bissau, they may head to

Guinea

The capability of the ¢~G to meet any
locust/grasshopper infestations is minimal

Small swarms of gregarious brown locusts
reported in the southern arss up to the
Tuli block on the cast and Shoshong on the
west: these swarms, however, do not
currently constitute an important problem

FPAO locust control exparts report that
with & continuing rise in the daily
temporature and some anticipated moisture,
videspread hatching will occur during the
second half of September, hopper bards
will form in October and Novembsr, and
Swerms will form in late November and
December

The MOA, MO, SARCCUS, IRLCO, and DLCO are
conducting a 2-week practical training
workshop for the field superviscrs of the
newly formed Botswana locust control teams
and regional ag. extension officers (about
50 participants in all)

FAO bought the services of a helicopter
with A.I.D. grant money: however, this
helicopter will be insufficient to cover
the necessary ground: FAO/Chad recommends
to FAO/Rome that a fixed-wing aircraft be
contracted
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Iime

September 9

September 9

September

September

September

September

September

September

September

September

September

10

10

10

10

10

10

11

11

12

Chad

Mauritania

Botswana

IRLCO

Chad

Senegal

Cameroon

Chad

Bthiopia

Senegal

Ethiopia

Activicy

115 MT of chemicals and 21l MT of equipment
have been prepositioned in 7 prefactures

Aerial spraying will soon start west of
the Kiffa-Kinkossa line

FAO 1is reported to be doing a superb job
in coordinating efforts between MOA and
donors: PAO expert (Bashir Elsadig) has
been invaluable

The IRLCO-~CSA has estimated the value of
its immediate needs at £843,097, of which
$441,897 has been Provided or pledged; its
internediate needs at $1.1%2,421; and its
long-term noeds at $333,301

Significant crop destruction is occurring
or has occurred in Abaché, ouaddai, and
Batha

Spraying of 231,000 he. in the
Louga-Linguere area 1s compieted

UNDP/FRO calls donor meeting; GRC presents
informal request for immediate assistance
for aerial survey/traatment equipmant

FAO charters fixed-wing aircraft from
Cameroon, financed DY Sweden, for chad

br. Schasffers, entomologist on TDY in
Sudan, and John Gaudet, RBDSO/BA, arrive
to &ssess the situation for 2 days

An operctional cell, comprising reps from
CPS, FAO, Canada, OCLALAV, PFrance., and
USAID/Dakar, has been agtablished to
develop a detailed Plan of action for
Phass 1@

BRA reports that of a total area of
726,400 ha. at risk from locust
infestation, 20%-25% (145,280 ha.) will be
infested at any cne time
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Tine
September

September

September

September

September

September

September

September

September

September
September

12

12

12

12

12

13

13

14

15

13
17

Country

Senegal

Cameroon

Gambia

Botswena

Rome

Senegal

Burkina

Chad

Senegal

Burkina
Chad

ACSIVLE!

Spraying of 135,000 ha, {n Bakel area
begins

USAID/Yaoundé requests crop protection
éxpert and airplane parts

Steering committee, chaired by FAO, is
established to monitor the grasshopper
threat and coordinate control efforts

Donor meeting estimates external financial
requirements of 1986-87 locust campaign at
$2.3 aillion

DLCC meeting ended:; U.s. delegation
brought attention to: increased use of
disldrin, development and deployment of
remote sensing. increased need for
training, and field testing of predictive
modeling

Spraying of Bakel area completed; total
hectarage sprayed in thig area came to
141,000

OFDA/AMR Director Tim Knight, Logistican
Bob Adams, and Operations Specialist Lynn
Thomas arrive in Ouagadougou to discuss
big-plane option; it is decided to go
ahead with helicopter survey instead:
approximate cost is $£80,000

Sprey helicopter and OFDA-procured support
equipment arrive; however, 3 spray
aircraft from Cameroon desparately needed
ASAP

USAID/Dakar requests $1.7 million to
extond DC-7 spraying to another 300,000
ha.; total known infested arsa has risen
to 1.1 million ha.: priority area for
additional spraying is Louga-Linguere

Small-plane operation due to begin

Helicopter to begin spraying in Lake Chad
area
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Time
September

September

September

September

September

September

September

September

17

17

17

19

19

19

19

19

country

Burkina

Mozambique

Mozambique

Bthiopia

Gambia

Botswane

Z&ire

Chad

Activity

Proposed helicopter use would include
£light time for Prospecting, marking of
Spray blocks, and follow-up mortality
Surveys

The current locust situation does not
appear to be serious: MOA reps visited
traditional locust breeding area of Buzi
and sofala and found count of 2/sq. m.;
the other known locust breeding ground is
on the sastern border with Malawi (the
lake/swamp area between Milange and
Mecanhelas) but is too insecure to be
investigated

The MOR formed a special committee for the
locust prevention and control program

The Schaeffers and Gaudet team concludes
that there is no locust crisis at present,
though greater efforts must be made to
collect data from remote and non-
govermant controlled areas

Significant levels of infestation have now
been reported in North Bank Division and
the northern areas of McCarthy Island
Diviszion; while not as bad as in Western
Division, infestations in thege areas are
spreading

USAID/Gabarone requests an additinnal
$874.400 for 56,200 liters fanitrothion,
200 hours flying tims, and a mobile
commind center

OFDA team did not find past infestation in
Haut-Zaire: grasshoppers are a common
problesm in the area and last October and
November saw a particularly severe attack,
but this year appears calm

Visits to the field concluded that the
Sudanian zone is not experiencing an
unusual level of grasshopper activity,
with one notable exception near Koumra,
and that PRO efforts at organizing ground
control treatment of infested zones
further north have been hampered by lack
of donor funding for operating expenses
for ground control program
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Iime
September 22

September 23

September 23

September 23

September 24

September 24

September 24

Septesmber 2%

September 24

Sudan

Botswana

Potswana

Botswana

Burkina

Cameroon

Gambia

Activity

Severe attacks of grasshoppers have been
reported in Niger, and locust swarms may
be headed toward it from Lake Chad; the
GON has requested urgent assistance

All pesticides, vehicles, and equipment
which have arrived so far have been sent
to the field: control opsrations are

taking place in Kasszla (in the east),
Sennar (in the center), and south Kordofan

The following items have been ordared with
OFDA's $494,000 grant to PRO: 16,000
liters fenitrothion 96% ULV, 12 SSB-HF
transceivers (10 mobile and 20 bage), 20
ULV rudson portapack sprayers, and 5 ULV
locust sprayers: also, 200 flying hours
for surveying and 200 spraying hours will
be bought

The GOB submittaed an official request for
additional assistance; this includes
radios and base stations, 56,200 liters
fenitrothion, flying time, and a mebile
command center

OFDA agrees to provide an additional
$364.387 to FAO and $100,000 to the GOB
for the control program

OFDR provides $120,000 for the French
Allouette II helicopter

OFDA agrees to provide $200,000 for
airplane spare parts

OFDA's grant to the FAO was used to pay
for aerial spraying time, operating
eéxpensas, pesticides., 2 sprayers, 4
radios, 2 ground support units, and
personnel support

The Steering Committee concluded that the
grasghopper situation should now be
treatsd as an emergency and that aerial
spraying of 102,000 ha. should take place
soon
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Time
Septamber 26

September 26

Septembar 26

September 26

Ssptember 26

.September 26
September 27

September 27

country
Zimbai>we

Senegal

Nigeria
Chad

Chad

Chad
Chad

Mauritania

Ag;lv;tz

Though there are currently no locusts ip
Zimbabwe, the GoZ Minag has submitteq a
Fequest to solicit donor support for a
national locust control program based on
the assumption that one or more of itsg
neighbors will not be able to control
their locusts

There may be 920,000 ha. infested; smal]-
Plane operation has S0 far had only 30%-
40% effectivenass; tnis Phase II operation
began September 20

Authorities in the state of Kano noticed
in mid-September an unusually heavy
grasshopper infestation moving from the
northeast border: state officials are
trying to control thig by ground methods

Grasshopper infastation of the millet crop
in Abeché continuss tO be asrions problem;
range 1is from 5-20/8q. a.: officials 1in
Abeché report that 4,600 ha. are ip urgent
need of aerial spraying

Bntomologist carl Castlaton reports no
confirmed sightings of locust swarms
(either migratory or desert) in chad
within last 2 months despite intensive
Survey throughout Sahelian Zone: adult
sSpecimens of each Species have been
captured but they have all been in the
solitary rather than the gregarious pPhase;
acrial program began Saptember 17 with top
priority given to arecs like Bol where
solitary phase, non-swarming populations
of African migratory locusts excaeded
1,000/ha

Planes from Camsroon £inally arrive

Because planes from Cameroon have been
delayed 3o long, Dr. Brader hag been asked
to dispatch a plane from Burcpe

USAID/Nouakchott declares that a disaster
situation ixists in Mauritania; the
Ambassador will use hig $25,000 for fuel
and oil for the fized-wing planes which
will spray in the Mali border area
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Iime
September 25

September 30

September 30
October 1
October 1

October 1

October 2

October 2

Niger

Mali

Chad

Mauritania

ifali

Mali

Acg;v;gx

Rarial survey and Spraying operations
began on September 15

Because of strong donor support, OFDA is
Prepared to assure that the four DC-7s in
Senegal will be avaiiable for use in Mali
and Mauritania; OFDA ig prepared to fund
one-third of the total large-plane
operation if donors and host governments
provide the rest

At the weekly meeting, donors decide to
approve the GO request for up to 3 more
additional small planes

OFDA agreeas to provide $104,000 to the
U.S. Mission to extend the 2 French planes
for up to one month

U.S. Mission has requested $60,000 to pay
for 20 additional hours for helicopter

flying time

USAID/Nouskchott requests $170,000 to buy
60,000 liters of fuel and 1,600 liters of
oll for the 2 Grummasn Agcats (Algerian
Planes), 20,000 iiters of malathion, and
the sexvices of wWro personnel and vehicle

A3 of September 26, a total of 190,000 ha.
had been treated usi~3 small aircraft: of
this total, 72,000 ha. was in the USG zone
of intervention and 26,000 in southeastern
Mauritania; the total amount of pesticides
used so far has been 79,000 liters of
fenitrothion 508 and 8,400 liters
fenitrothion 96%

current estimates are that Mali must have
additional means to treat another 200,000
ha.; it is not feasible to treat all of
this area with small aircraft, so
USAID/Bamako requests $104,000 to extend
the 2 small Prench planes for up to a
month, 60,000 liters malathion, and uge of
the large planes now in Dakar: other
donors are oxpected to pay two-thirds of
the large-plane operation
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Iime
October

October

October

October

October

October

country  Activiey

Senegal

Senegal

Mali

Burundi

Niger

Chad

The grasshopper situation ig worsening;
the GOS and donors reach consensus on the
heed for additional Dc-7 spraying in the
Louga area and additiona] small-plane
Spraying in Casamance; oppa provides
$226,000 for the plane operation and acts
a8 purchasing agent for 184,000 liters
malathion

During the past 20 days, abundant rains in
Louga-Linguere have spawned a second
generation of nymphs in densities of over
200/3q. ®. in blocs already treated in
Phase I and up to 1,000/8q. m. in
untreated areas; ostimated ares infested
(more than 20/3q. m.) in Louga-Linguere
totals 650,000 ha.

Mali expects to havs a surplus of cereals
available from the harvests of last year
and this year and from other doror
contributions

No grasshoppers or locusts are reported to
be in Burundi at this time

GON flip-flops on extent of infestation:
GON will probably not use $150,000 made
available through OFDA's grant to FAO

To date, over 22,000 ha. have baen sprayed
in Lac, Kanem, and Chari-Baguirmi
prefectures during 103 hours of £light
time using the Bell helicopter; kill rate
of grasshoppers has been 80%-90%;
reinforcement of aerial control program
using fixed-wing aircraft from Camercon
was delayed for 2 weeks due to contractual
problems; ground control efforts have been
ineffective due to lack of logistical
Ssuppert and insufficient training; these
delays have resulted in massive buildups
of young adult grasshoppers in the
Sahelian zone: impact on crop production
has yet to be determined: the GOC and
donor community have begun planning for
next year's campaign
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Iime
October 7

October 7

October 7

October 7

October 7

-October 8

October @

Country

Senegal

Chad

Chad

Niger

Zimbabwe

Senegal

Ethiopia

Act gv;tx

An environmental assessment team departs
for senegal to conduct pesticide efficacy
testing

Grasshoppers have invaded the capital city
of Ndjamena: the insects flying around
Streetlights resemble effects of a major
Snowstorm and streets are covered with
grasshopper carcasseg

The GOC began sSpraying the locusts in
Ndjamena on october 6 using the Prench
helicopter;: several expatriate
technicians, including the FAO
entomologist and the Shell rep, supported
the GOC plan, while car] Castleton, the
USG entomologist, objected to it on
Several grounds such ag possible
intoxication, no existing biological
Justification (i.e., no crops will be
lost), and thet it is 4 waste of precious
resources

Grasshoppers moved south more rapidly then
expected, a function of .the receding
rains, and their decline in density
conincided with the maturity of the
grains, thereby ®minimizing damage: the GON
believes that this Year's emergency is
essentialily over and now will concentrate
on a 2-year plan to strengthen the CPs

Though no locusts have Yet been sighted,
the MOA is convinced that swarms will come
into the northesatern part of the country
from Mozambique and Zambia and possibly
into southwestern Zimbabwe from Botswana

First shipment of malathion arrives (386
barrelg)

In general, both DLCO and MOA feel that
the locust situation is currentiy not
serious, although all crganizations are
continuing both ground and aerial
surveillance: only threat is if large
swaras develop in Saudi Aradia
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Iime
October 8

October 8

October 8

October 9

* October 9

country
Sudan

Sudan

Gambia

Gambia

8. Africa

Activity

The locust situation ig not alarming at
this tims, but a large infestation of
desert locusts has been located north of
Kassala covering over 100 sq. km.: given
the right weather conditions, there could
be a large outbreak of desert locusts
along the Red Sea coast during the winter
breeding season (November-April): the
energency phase in Sudan is considared to
be the period from September-Dacember when
both the African migratory and desert
locusts are breeding and hatching

Aerial spraying operations are currently
being carried ocut in North and South
Darfur against grasshoppers, in Damazine
ageinst African migratory locusts, and
against a mixture of grasshoppers and
Africen migratory locusts in Gederef

FAO reported that the GOTG formally
requested assistance for aerial spraying
on October 3; situation has reached
sergency status as grasshoppers have
started moving from natural vegetation to
cereal crops; the GOTG has identified
212,000 ha. in the Wostern and Lower River
divisions as top priority areas for aerial
spraying and another 108,000 ha. in the
North Bank and McCarthy Islands divisions
which also require aerial spraying

The donor community and GOTG havas
identified the following needs: more
small planes to conduct serial spraying
operations: enough pesticides to spray
263,000 hs.; and technical assistance to
help monitor and coordinate spraying
operationsg

South Africa has 213 units fighting
locusts in ¢ magisterial districts; recant
cold waather slowed down the outbreak but
accompanying rain will speed up hatchings
48 tho days become warmer; the main
outbreak is still in the atideaic breeding
areas of Karco with some hatchings in the
invasion areas of tie eastorn and northarn
Cape and Orange Free Scate; locusts are
still in the 3rd hopper stage and only
ground teams are being used
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Iime

October 9

October 9

October

October

October
October

October

October

October

10

10

11
13

14

16

17

country

Senegal

Ghana

Mali/
Mauritania

Senegal

Senegal

Senegal

Mali/
Mauritanie

Chad

Gambia

Activity

Big planes schcduled to begin spraying
300,000-ha. area: engine of DC-7 caught
£ire shortly after take-off: plane crashed
into harbor killing crew members Donald R,
Parker (pilot), Fred Bryant Grantham, and
Monroe REdward Bishop: Sergio Tomasino
survived

Grasshoppers (Senegalese in the north,
variegqated in the rest of the country)
have been reported in Ghana: the Gog
estimates that it needs 6,500 motorized
Sprayers and 10,000 liters of pesticides;
the GOG hezs not yet made an official
fequast to USAID, however

Three of the big planes were scheduled to
spray 50,000 ha. near the Mali-Mauritanis
border but were delayed due to the pPlane

crash '

Second shipment of 386 barrels of
malathion arrives in Daka;

Remaining 3 DC-7s resume spraying operation

The final 110 barrels of malathion
scheduled to arrive in Dakar

The 3 U.S. DC-7s sprayed 40,000 ha. in the
border area on October 14 and did an
excellent job

As of October 14, a total of 37,000 ha. of
the targeted 160,000 ha. had bee¢n treated
by air; the GOC issued appeal for food aid
on October 10: 5,000 ha. have been treated
on the ground

. The GOT@ and donors agree on action plan;

DC-7s are to spray 3 days in Gambia as
U.8. contsibution to international effort:
the operation wiil be & combined big
plane-small plans effort and will cover up
to 220,000 ha. from the Cascmance border
to the Gambla River stretching inland 70
Niles from the Atlantic: the EEC will
SPray the westernmost 40,000 ha., the
Canadiens the middle 80,000 ha., and the
DC-7s the easternmost 100,000 ha.
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Iime
October 18

October 18

October 19

October 20

October 20

October 21

October 26

Country

Senegal

Senegal

Sensgal

Burkina

Chad

Gambia

Mali

Activity

Spraying operation finishes; in 6 days, a
total of 301,500 ha. of grasslands and
croplands were treated with malathion

The U.S. Ambassador, Woody Grantham
(President of T5G Aviation), sergio
Tomasino, and the acting USAID Mission
Director went to the village of Yoff to
Present certificates of merit and a new
outboard motor to the two fishermen who
saved Sergio Tomasiro's life

The 4 small Canadian Planes treated about
120,000 ha. in Casamance October 18 and
October 19

Acrial treatment hag covered 130,000 ha.
of crop and pasture land in the Dori,
Djibe, and Oughigouya areas: the
USG-finenced helicopter has conducted
surveys in a 17,400 Sq.-km. area in the
northeast (since October 13): hopper
densities range from 1/8q. m. to over 150

A total of 102.000 ha. of cropland has
been treated, of which 96,000 were done by
air; this exceeds the OFDA target figure
of 54,500 ha. for aerial treatmsnt: air
treatment took place in the Sahelian zone:
present projected end date for aerial
treatment is the erd of October (using
aircraft provided by Prance ag 2 Cameroon
Planes broke their contract after
completing only 40 of 150 contracted
hours): treatment in Sudanian zone
scheduled for November will be dropped
unless verifiable need is confirmed

U.S. DC-7s sprayed 85,000 ha. in Gambia on
October 19 and October 21

The total area treated by air as of
October 18 was 383,031 ha. with small
planes and 20,000 ha. with large planes
(total: 403,031 ha.); USAID was
responsible for all the large plane
spraying and 163,030 ha. of the smail
plane area
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Time
October 24

Country

Mauritania

Act;vitx

The total area treated by air as of
October 18 was 58,544 ha. with small
Palnes and 20,000 ha, with large planes
(total: 78,544 ha.): USAID was
responsible for all the large plane

spraying and 30,444 ha. of the small plane
area
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mid-1986

August

September

October

November

November 5

Country

Ethiopia

Ethiopia

Ethiopia

Ethiopia

Ethiopia

Cameroon

1986-1987 Grasshopper/Locust campaign Chronology

Activity

From 1978 until mid-1986, there were no
serious outbreeks of desart locusts or
grasshoppers in Ethiopia, only solitary
locusts in the traditional breeding
areas. This was largely due to the long
dry period which resulted in unfavorable
conditions in the critical breeding areas
of Ethiopia, Sudan, and Somalia. The
return of moderate to normal rains in 1986
resulted in the growth of vegetation in
the Red Sea coastal plains, a primary
breeding habitat

The first locust report in Ethiopia
reached DLCO's headquarters and the HOA's
Plant Protection Department from Afabet,
Kamchawa, and the neighboring areas.
Reports of grasshoppers at an estimated
density of 15-20 per Sq. m. were received
from Tessene, Algieider, Humlera and
Omhajer in Eritrea. Tree locusts and
grasshoppers were reported from Tigray

Control operations were mounted using
fenitrothion

One spray aircraft was positioned at
Massawa to survey and control desert
locusts along the Red Sea coastal lowlands

In early November, control activity
against desert locust populations was
carried out in Humera and Tessena with
satisfactory results. Toward the end of
November, the coastal plains north of
Massawa and the western lowlands were dry
but the areas south of Massawa remained
green, and some non-swarming desert locust
populations were sighted in the area

GRC indicates that insects had deposited
eggpods before limited control measures
were undertaken, which results in
troublesome prospects for next year
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November 20

December

December

December 15

December 15 -~
Jan. 14

December 28

January

Mali

Ethiopia

Mali

Chad

Cameroon

Chad

Yemen

Activity

GRM drew up summary budget of $3.491
million. Mission and other donors request
further information (survey results,
calendar of work, operation plan) before
responding

In the first week of December, rainfall
was reported at Arefale, Rahita and Zula.
Wadi beds in the area were flooded and
vegetation was green. Reports of
scattered desert locust populations were
received at wadi Gulbab and Abdirbabo,
samples of matured adults were receive.
and mating was reported from Emit to Mersa
Cuba. This breeding was the beginning of
the first desert locust outbreak of the
sa&son in the coastal lowlands of northern
Bthiopia. The source of this incipient
population i3 not clearly known. But as
bresding had been underway earlier in
Sudan, some locusts may have migrated into
these aress. Another possibility is that
populations of local origin could have
been unnoticed in the area where for many
years neither ground nor aerial surveys
had been conducted

CPS agents in the field for the eggpod
survey

USAID/Ndjamena submits proposal to AID/W
for emergency grasshopper control program

Training of 23 Chefs de Brigade by FAO
expert in surveying, identification,
collection and control activities

USAID/Ndjamena at AID/W's request
prioritizes requirements for proposed

program

Ministry of Agriculture and Fisheries
(MAF) approaches USAID for financial
assistance for vehicles and infrastructure
for their locust control unit
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January

January 2

January 3

January 8

January 12

January 14

January 21

January 24

January 28

January 29

country

Bthiopia

sudan

sudan

Cameroon

Gambia

Mali

Gambia

Chad

Zambia

Mali

Actjvity

Breeding continued over January 1987, and
hatching commenced during the first half
of the month and continued into February.
Extensive aerial control operations were
mounted against adults and hoppers by
DLCO-EA in cooperation with the MOA.
Several thousand small to medium-size
hopper bands of various instars were put
under control during the period December
1986 to March 1987

USAID advises rsed to extend emergency
program

Swedish Micronairs 1986 donation needed

USAID/Yaoundé indicates that GRC will
request assistance from USG amounting to
$200.000 for coming 1987 locust evaluation
campaign

USAID/Banjul requests technical assistance
to assist GOTG in preparing detailed
action plan

At donors' meeting, the Director of OPSR
1s requested to furnish an operation plan
for 1987

Gambia CPS begins eggpod surveys. Donor
steering committee meets and decides: (a)
the committee should be chaired by Perma-
nent Secretary, Ministry of Agriculture
rather than PAO representative: (b) eggpod
surveys must be completed; (c) Gambian
task force needs to develop detailed plan
and requirements: and (d) technical
assistance is required

USAID/Ndjamena requests immediate funding
for technical assistance, pesticides, and

transport

Payment to the GRZ for the Phase I
helicopter surveys; total payment: $19,500

Mission presents funding request for
$1.385 million after consultation with
carl Castleton and CPS officials

Qr_\
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February

Pebruary 5

February 10

Pebruary 11

February 12
February 12
February 12
February 13

mid-Pebruary

mid-February

mid-February

February 16

Country

Yemen

Cameroon

Chad

Mali

Chad
Chad
Sudan
Gambia

Mali

Mauritania

Chad

Activity

OFDA offers TDY assistance to assess the
locust situation, but the Ministry of
Agriculture and Fisheries (MAF) declines
the offer

FAO/Yacundé urges GRC to prepare for
potential locust threat by organizing a
coordinating committee, and establishing a
strategy with needs assessment

Other donor funding secured for eqggpod
survey

GRM operation plan submitted at donors'
meeting and agreement reached on the heed
for a technical committee, technical
assistance for the CPS, and a command
center. Plan includes elements of
pPre-season farmer training, farmer-based
dusting, Phase I aerial spraying, and
survey and follow-up by 14 mobile CPS
teams. The plan calls for 75,000 ha. of
grourd treatment, 100,000 ha. of Phase I
aerial treatment and 350,000 ha. of Phase
2 aerial treatment

AID/VW concurs with TA request

U.S. Ambassador declares a disaster
U.S. Ambassador declares a disaster
U.S. Ambassador declares a disaster

OCLALAV technical and administrative
meetings in Bamako

USAID/Bamako entomologist Ian MacKay
participates in two-week eggpod survey
training for Mauritanian cps agents

MAF conducts its own survey in
mid-February finding first generation
hatches 100 km. north of Hodeidah. The
MAF begins its locust campaign in the
infested area

AID/W approves funds for technical
agsistance



Time

February 20
February 25

February 26

February 26

March

March 8

March 12

March 12

March 15

March 15-21

March 17

Country
Chad

Chad

Cameroon

Sudan

Mali

Cameroon

Gambia

sudan

Yemen

Mali

Cameroon

Activity

USAID/Ndjamena identifies in-country
transporter for pesticide

Eggpod survey begins and continues through
April 5

USAID/Cameroon follows up FAO letter to
GRC stressing FAO suggestions above

Dutch-donated vehicles arrive Port Sudan

Local formulation of propoxur dust is
underway by the OPSR factory. UNDP/FRO
team visits for proposad UNDP funding of
new CPS

GRC convenes first meeting of
locust/grasshopper coordinating
committee. All relevant GRC ministries
and all donors are represented. Meeting
1s chaired by Minister of Agriculture

Technical assistance team arrives in
Gambia to assess state of readiness and
make initial assessment of pending threat
and requirements for campaign. One team
member stays in the Gambia until March 28
to assist with planning

Dutch-donated vehicles cleared customs

MAF accepts U.K. offer of 20,000 liters of
fenitrothion

Mission entomclogist participates in
GTZ-sponsored CPS agent training program
in Mopti

8econd coordinating committee meeting.
Plan of action and neecds assessment
amounting to $5.6 million are presented
and discussed. Plan of action proposes
farmer intervention in their flelds,
followed by crop protection agents
spraying outlying areas and aerial
spraying overall. sub-Director of crcp
protection is charged with revising plan
of action and a needs assessment,
indicating materials on hand.
USAID/Yaoundé agrees to assist in
establishing radio communications net for
emergency



March 18

March 23

March 25

March 23

March 29

March 30

March 30

Country

Yemen

Cameroon

Mali

Gambia

Sudan

Gambia

Yemen

Activity

USAID/Sanaa meets with Nasser Al Muafa,
Counselor to the Minister of Agriculture,
at the latter's request. MAP reports it
was unsuccessful in controlling first
generation in February. Second generation
hatches about March 24. Minister of Map
authorizes Nasser Al Muafa to officially
contact USG and other donors for campaign
Support. Based on the MAF's concern, OFDA
and ANE recommend TDY assistance of Maghdy
Ghieth from Cairo; MAF and Mission concur

Ambassador Prechette declares
locust/grasshopper infestation disaster.
USAID/Yaoundé requests $200,000 be
allocated for a grassroots training
program including an FAQ trainer and
logistician, and one radio communications
expert. Punds to be channeled through
FAO/BCLO

Donors' meeting. Announcement of pledges
include 250 MT propoxur (UK), $1.5 million
for Norwsgian program in Kayes, $385,000
Canadian aid to odik (Nioro) and 210,000
ecu from the ERC. Mission requests 32,000
1. of malathion to complement existing
stocks. C2S proposes a farmer training
program by mobile teams and USG offers to
pay fuel costs

U.S. pledges $96,000 for technical
assistance for campaign and $30,385 to
conduct a train-the-trainers workshop

Reg 16 waiver approved

Two-week train~the-trainers program;
participants are cps personnel, extension
agents, and PVOs. Workshop emphasizes
proper and safe use of pesticides.
wWorkshop was organized by local-hire
coordinator

OFDA-funded¢ Maghdy Ghieth (from
USAID/Cair::} begins survey



April

April

aApril

April

April 1

April 2
April 3

Country

Cameroon

Ethiopia

Mali

Yemen

Gambia

" .abla

Chad
Gambia

Activity

Third coordinating committee meeting.

Plan of action has been revised to require
$3 million for treatment of 15,000 ha of
cropped land by farmers and 70,000 ha by
ground teams in Phase I, and 10,000 ha by
ground teams with 70,000 ha by air in
Phase II. EEC, Canada, and U.K. have
provided $73,000, $140,000, and $250,000
respectively

Despite the intensive control operations,
considerable numbers of grasshoppers
survived and stayed in the area through
early April, trapped by the unstable

wind. The survivors, due to favorable
ecological conditions, matured early and
commenced further breeding. The survey
and control operations thus continued with
the same intensity against the second
deneration of swarms

USAID-funded Leslie McWain visits
pesticide plant in Bamako -

Findings of the Ghieth survey report 5
hopper bands in the area from El Jannah,
the southern limit, to the Saudi border,
north, from the Red Sea on the west to
Harad on the east. Ghieth recommends that
a control campaign begin immediately to
prevent serious problems that may develop
by June. This ground survey contradicts
an assessment made by the regional locust
center located in Jeddaii, Saudi Arabia.
This center had not conducted a ground
survey in the YAR as of April 3

USAID-funded entomologist (Dr. George
Allen) arrives

USAID/Banjul hires former PCV to be local
coordinator to assist ADO in administering
USAID program inputs for campaign

AID/W approves reg. 16 waiver
Localized infestation of early instars of

Zonocerus varieqatus detected in vegetable

gardens in Western Division
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Time

april
April
April

April

April

April

April

April
April

April

10

11

12

15

15

15

Country
Chad
Cameroon
sudan

Cameroon

Cameroon

Mali

Yemen

Camesroon

Chad

Yeman

Activity
Eggpod survey completed

Crop Protection head, Steven Njimyam,
holds organizing meeting with crop
protection units in far northern province

Pesticide disposal team arrives

USAID/Yaoundé informs GRC that it has
requested $200,000 to fund training needs
in the technical assistance as outlined in
Plan of acticn and provide services of
radio communications expert

At fourth meeting of coordinating
committee, West Germany announces
assistance of pesticides, valued at
$125,000. British trainer Parker arrives
and trains 219 crop protection personnel
by May 6 '

USAID/Ndjamena and GocC sign limited scope
grant agreement (LSGA) for technical
agssistance :

A meeting of representatives from U.K.,
FRG, the Hetherlands, Japan, and the U.s.

request that PAO coordinate the locust
campaign. Additionally, each donor showed
interest in supporting tha YARG in its
locust campaign

FAO grasshopper/locust specislist trainer
arrives in-country

USAID/Ndjamena contracts entomologist
(Habib Khoury) who starts work immediately

Jeremy Roffey, FAO/Rome, reports survey
findings to the MAF, A0, and donor
organizations stating that the current
campaign is underway and should continue
through May. He presented a detailed
control plan and 1list of commodities
needed. Donor coordination functions
smoothly, FAO hes now assumed leadership
and a coordinating role of the donor
community. By late April, the 20,000 1.
of fenitrothion provided by the U.K. is
being used by the HMAF
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April

april

April

April

April

April

April

April

April

April
April

April

15

15-30

16

18

18

19

19
22

27

28
29

30

country
Zambia

Senegal

Yemen

Yemen

Chad

Chad

Chad

Sudan

Mali

sudan
Mali

Sudan

Activity

Second phase aerial surveys and spraying
operation undertaken in Kafue Flats using
40 helicopter flying hours provided by
Agricair of Zimbabwe. Total payment is
$18,600

OFDA-sponsored training course takes place
in Dakar

The Minister of the MAF chairs a donors'
meeting. The U.S. Ambassador declares
that the locust infestation constitutes a
potential regional disaster and is cause
for urgent U.S. assistance

OFDA stands ready to provide $25,000 for
Ambassador's fund

USAID/Ndjamena repeats request for spray
aircraft funds :

USAID/Ndjamena requests funds for survey
teams

Analysis of eggpod survey data is completed

OFDA provides $600,000 for extension of
EEC/FAO grant

Creation of the new Service National de la
Protection des Vegetaux as a division of
the Ministry of Agriculture: proposal that
OPSR become a mixed public/private
investment factory

Italian 1986 donation arrives

Mission receives dust masks

Completion of Shell/PPD pesticide
inspection
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Time

May-early July

May 4

May 4-15

May 5-20

May 6

May 11

May 14

Country
Ethiopia

Chad

France

Chad

Yamon

Mali

Chad

Activity

The hazy weather conditions over the
highlands and coastal plains of northern
Ethiopia harbored a substantial hopper
population that escaped aerial control
operations, especially in the foothills
and between the highlands (where ground
control could have been very effective if
it was feasible to mobilize ground
teams). As a result, a third generation
of swarms was produced during May 1987 and
continued up to early July. Several
Swarms were intercepted and controlled by
aerial spraying within a 50-km. radius of
Asmara during May and June. Several
reported swarms could noet be either
confirmed or controlled through aerial
efforts due to prevailing weather
conditions and poor visibility. Some of
the swarms migrated westwards and were
reported over Kassala on May 20, and some
may have already movad further west to the
summer breeding belt of Sudan

Areas of potential grasshopper
infestations are prioritized

PRIFAS training session takes place

USAID/Ndjamena develops grasshopper survey
plan

FAO/ECLO comments on USAID/Sanaa’s
reporting cable of April 26. FAO/ECLO
stated chat there are "no more than 2-3
million locusts in YAR, that they were
dispersing and would not breed again on
the Tihama during 1986-87 winter/spring
Soason. Thess would constitute no more
than 50 ha. of a medium density swarm."

Request for funding for FAO expert
position in the CPS and proposal of George
Popov

USAID/Ndjamena and GOC sign first

amendment to LSGA for in-country transport
funds and pesticide

10
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May 14

May 15
May 15

May 15-22

Hay 16

May 16

May 19

May 21

May 22

May 22

May 25

May 26 -
Nov, 11
May 28

May 30

country
Mali

Mali
Sudan

Niger

Yeman

Cameroon

Cameroon

Sudan

Cameroon

Sudan

Chad

Chad

Chad

Cameroon

Activity

Donors' meeting; farmer
is underway: dust needs
covered by pledqges from
Japan; liquid pesticide
225,000 1. with 137,000
firm pledges of another
deployment of radios is
infield distribution of
continuing

trairing program
app<ar to be

EEC, U.K., and
needs estimated at
1. in-country and
81,000 1.;
underway and
formulated dust is

Concurrence of OFDA helicopter contract

Invitation to tender - USAID propoxur

A.I.D.-sponsored aeria.
workshop takes place in

application
Niamey

OFDA establishes an obligation of $25,000

based on the Ambassador'

waiver 16 approved

8 declaration;

GRC distributes 50 mobylattes tc assist
agents in crop protection activity

USAID/Yaoundé communications expert
repairs and installs emergency radio net

OFDA donation of fenitrothion arrives

Seventh coordinating committee meeting;
China and Iscael donated pesticides: the
GRC allocates $1 million to UTAVA crop

protection fund; PFrench
for one professional at

provide training
PRIFAS; protective

clothing donated by Great Britain arrives,
pesticides on the way; FAO's Soumare
organizes 6 crop protection teams

Closing of tender and award to Luxon for

100 MT and air freight

AID/W approves funds for survey teams,

tertiary transport, and

GCC filelds survey teams

airstrip repair

Pesticide arrives in Ndjamena

Survey team network established

11



Time
May 30

June

June

June

June

June 1

June 1}

Country

Sudan

Mali

Ethiopia

Ethiopia

EBthiopia

Chad

Chad

Activity

Lukas Brader, head of FAO/ECLO, visits
Sudan to discuss medium-term program

Scattered rainfall in early June caused
localized but widespread hatching of
Oedaleus north of 14°40' N but densities
remained low

It was acknowledged in Jurne tha. one area
where donor contributions would clearly be
needed was in support of aerial survsy and
control activities. DLCO's three
operating aircraft are all over 40 years
old, and all are in need of engine
overhaul. For ground control activities,
such items as land vehicles, mobile radio
sets and protective equipment would likely
be requested

By June, the Ethiopian government viewed
the locust situation ae extremely serious
and potentially very damaging to not only
this year's crops but also to those in the
next one-to-three years. The locust
breeding patterns seemod to indicate a
possible large increase in the population
which could create problems not only for
the short-rains crops, which were ready in
some places, but also for the fall's meher
crop, which had not yet been planted. a
specially designated committee was
appointed to meet weekly in Asmara to
monitor and coordinate governmental
response to the locust situation in the
north. Members included the reqgional
military commander, the regional
administrator and the party secretary

A general north-to-south movement
prevailed in the locusts' movements in
June, but a westerly turn was predicted
for July, posing a threat to crops in
Wello and Gonder

AID/W approves spray aircraft funds

USAID/Ndjamena contracts local
administrative assistant

12
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June

June

June

June

June

June

June

June

June

June

June

June

1-July 17

1-15

7

8-18

10

10

10

11

Country
Gambia

Chad

Cameroon

Chad

Sudan

Yemen

Cameroon

Sudan

Gambia

Chad

Chad

sudan

Activity

USAID commits pesticides, training,
additional technical assistance, and
medical monitoring of personnel

USAID negotiates terms of spray aircraft
contract

Demonstrations of dusters: establishment
of early warning systems: establishment of

campaign brigades

All pesticides prepositioned in 13 field
depots

338 MT propoxur arrives by air

State 175296 summarizes OFDA's commitment
for Yemen as of June 7:

TDY assessment (Ghieth) $3,44)
10,000 1. malathion 37,382
15 MT carbaryl 67,275
protective clothing 2,500
Ambassador's Authority 25,000

TOTAL $135,598

USAID/Yaoundé receives confirmation that
agreement AFR/0017-G-IN-7036-00 granting
FAO/ECLO $200,000 for Cameroon has been

signed

AID sponsors train-the-trainer course in
Khartoum

Pre-exposure cholinestrase testing
completed

USAID/Ndjamena and GOC sign second
amendment of LSGA for survey teams,
tertiary transport, and alrstrip repair

USAID/Ndjamena and GOC sign third
arendment of LSGA for AVGAS and spray
aircraft services

USAID approves L/C based on Min. of Plan
approval, forwarded to Finance
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Time

June 12-23

Junie 13
June 14
June 15

mid-June

mid-June

Country
Mali

Sudan
Sudan
Sudan

Bthiopia

Bthiopia

Activity

Joint CPS/FAO/AID prospecting and
evaluation of farmer training in eastern
Mali (06/12-17) and in the Nara area
(06/19-23). Approximately half (266 MT)
of the required dust is in place. Mission
provides CPS with sets of maps and field
reporting forms

338 MT propoxur arrives by air
Distribution plans for chemicals finalized
224 MT propoxur arrives by air

By mid-June, hatching of the third
generation is in progress, and early and
late instar hoppers will be sighted at the
end of June. Aerial survey and control
activity was mounted in the areas from
Jula to Hersa Teclai and further north.
The parent swarms of the third generation
moved on to the highlands of Hamassen and
Seray Awrajas. Aerial control action
originating from Asmara beginning in the
third week of June destroyed many of those
Swarms. Hortality was assessed at the
various roost sites and the results were
Judged by DLCO to be satisfactory. 1In
June, 25,000-30,000 1. of pesticides were
used in Eritrea. 70,000 ha. were sprayed
by air, and 10,000 more were covered by
ground control operations

DLCO used Addis Ababa as the coordinating
center for all of its operations within
Bthiopia but attempied during this month
to strengthen its logistical operations
centers in the affected/potential affected
regions of the country. The regional
centers are located in Kombolcha (Wello),
Dire Dawa (Harar), Azebo (Gonder), Bhair
Dar (Gojjam), Mekelle (Tigray), and Asmara
(Britrea). The need for close coordina-
tion between DLCO and MOA zonal offices
was stressed by donors during FAO Locust
Control Coordinating Committee meetings.
It was also emphasized that collaboration
of the local farmers would be critical to
the success of ground control strategies
in the affected regions

14
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June 16

June 16 -

October

June 17

June 18

June 19

June 22

Junhe 22

June 23

mme23
June 24

June 24

June 26
July 4

June 28

Gambia

Cameroon

Chad

Cameroon

Mali

Ethicpla

Gambia

Chad

sSudan

Sudan

Chad

Yemen

Sudan

Activity

Minister of Agriculture calls meeting of
ambassadors and senior donor reps to
discuss remaining requirements of the
campaign

Surveys and spraying activities: total
area sprayed 15,900 ha., or 34% of the
infested area (30,000 ha. not treated),
with 3 Micronair A07000, 160 Urgent
sprayers; PFRO reports 25%-65% mortality
with dust and 80%-97% with liquid; the
western section of the far north appears
to suffer more from infestation than areas
bordering chad

USAID/Ndjamena procures avgas and diesel

Pesticides and dusting sack: arrive;
control operations underway

Donors' meeting and update no. 3 with
review of USG funding; summary of
Mission-proposed aid for aircraft time,
fuel, logistical support, training,
technical assistance, and helicopter
prospecting support

MOA confirmed that 5 desert locust swarms
had reached northern Tigray

USAID-funded malathion arrived in Banjul
port; radic equipment arrived via air
freight

AID/W gives delegation of authority to
USAID representative to sign contract for
spray aircraft services

411 MT bendicocarb arrives by sea

ODA (U.K.) Land Rovers dispatched to west

Avgas and diesel prepositioned in 13 field
depots

AID-finanaced Janice Jensen arrives in
Yemen and conducts a pesticide disposal
survey

First swarm observed in Karnoi, Darfur
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Time

June 30

June 30

July

July

July

July 1

Country

Yemen

Bthicpia

Mali

Gambia

Yemen

Mali

Activity

One Yemeni from the MAP participated in
the train-the-trainer course in Khartoum,
June 8-18. Khartoum 7525, Para 6 and 7
stated that the participant was a "poor
choice and lacked any plant protection
experience."

A swarm approximately 1 km. by 200-400 m.
Was seen 40 km. southwest of Mekele by an
ICRC aircraft. Of the 16 high-risk
breeding areas which were identified
throughout Tigray, only 5 were readily
accessible by existing planes and ground
teams. Swarms were reported in the
awrajas of Shire, Temben, Hulet Awlalo,
Inderta, Raya and Azebo. Swarms were aliso
reported on the Tigray/wello border.

Rainfall remains irreqular and gdenerally
below normal, with lccalized exceptions.
Adult Oedaleus are reported migrating
north and ccncentrations of young adults
(up to 30 sq. meters) are ncted in the
Balle area. Widespread mating and laying
of eggpods seen in Mourdiah, Dilly, Balle
area and strong hatching of Kraussaria.
Helicopter prospecting of West-Central
Zone by joint FAO/CPS team results in
5,000 ha. of aerial treatment (Balle,
Mourdiah). 1Insecticide dusting trails in
Dilly by FAO/CAMCO, through British
project, Mourdian (propoxur, cholrpyrifos,
bendiocarbd, actellic-super). Malathion
shipment arrives.

Localized infestations of Q. senqalensis
and armyworms reported. Phase 1 ground
operations begin on limited scale.

The pesticide consultant (Janice Jensen)
presents her draft report to the MAP and
USAID

Mission acknowledges receipt of OBO funds,
$575,600. Grasshopper group hosts joint
AID/FAO Rodent Evaluation Team, even
though rats have two few legs(!). Dynamic
representatives arrive to discuss
pesticide testing program with AID and GRM
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Time
July 1

July 1

July 2

July 2

July 3
July 9-11
July 10

Country
Ethiopla

Chad

Yemen

Mali

sudan
sSudan

Sudan

Activity

By first of July, all awrajas of Eritrea
were affected with egg-laying mature
desert locusts and hoppers, and the
situation in northern Ethiopia continues
to be viewed as alarming. Control
operations moved away from the Red Sea
coast where climatic conditions had become
dry. Most of the locust swarms moved up
from the wadis along the coast and into
the highlands. Extensive areas were
sprayed; however, the hazy weather
conditions ocer the highlands prevented
adequate survey and control. As a result,
substantial hopper populations persisted
in the highlands in pockets and ravines.
Some of the highland swarms moved
southwest and southeast through Tigray
into the region of wello

AID/V provides aerial treatment specialist
(Alfred Rivas)

USAID Director Sherper &nd Ambassador Rugh
present 85 kVA generators and 25 pairs of
protective clothing including masks to the
Deputy Minister Mukbil of the MAF. 1In
addition, the MAF is informed that the
malathion has arrived and that the Sevin
will arrive on July 5 at the port of
Hodeidah

Donors' meeting reports that 418 MT dust
in-country. Distribution of dust, bags
and safety equipment is underway. CPS
places 10 new Land Rovers in service.
Sufficient liquid pesticides ara in place
to treat 450,000 ha.

539 MT beniocarb arrives Port Sudan
Chad/sudan border meeting

CICP confirms availability of team for
environmental assessment
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Time

July 13

mid-July

July 19
July 20

Country
Bthiopia

Ethiopia

Sudan

Sudan

Activity

The MOA called an emergency desert locust
meeting for selected donors, NGOs, and
U.N. agencies. MOA requested internation-
al donor assistance of $3.16 million to
support urgent action required to control
the locust infestation in Ethiopia. The
request for assistance (which included
helicopter and fixed-wing aircraft flying
time, pesticides and Sprayers) was seen as
the first phase of a major survey/control
campaign. The two major strategies
outlined for Phase I were: (a) that
insecticide dust would be distributed to
all infested areas and potential locust
breeding areas (this strateqgy was first
developed for Tigray and was already being
implemented in northern Wsllo by MOA):; and
(b) that liquid pesticides for aerial
spraying and aircraft fuel would be placed
on strategic airstrips (this strategy was
developed mainly for Britrea in areas
where the range of DLCO aircraft limits
extensive control and surveys)

Most of the interior high-risk breeding
areas in Tigray still had not been
thoroughly surveyed. The locust swarms of
most concern were those moving south-
southeast through the Hulet Awlalo,
Temben, Inderta, Raya/Azebo Axis. This
generally followed the prevailing weather
pattern set up by the ITCZ. Survey and
centrol operations were mounted daily out
of Mekele. Despite ths control efforts,
the feeling in mid-July was that locust
swarms would be appearing with more
frequency south into Wello. To date,
little serious crop damage has been
reported by MOA. However, crops were
planted late to take advantage of the
delayed main rains, and were expected to
mature in August and September. If locust
control is not vigorously pursued, crop
maturation could coincide with locust
emergency in mid-August or early
September, a potentially grave scenario

Arrival of Kooyman, grasshopper expert

Arrival of Dr. Symmons, locust expert
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Tinme
July 21

July 26

July 26

July 26

July 27

July 28

July 29

July 29

Countr

Sudan

Yemen

Cameroon

Ethiopia

Sudan

Bthiopia

Mali

Mali

Activity

Arrival of L. Pinto, CICP environmental
assessment

The U.S. pesticide donation is delivered
to the warehouse of the desert locust
control center at Hodeidah

Third phase locust surveys by ground team
in the Mweru-wantipa area did not locate

any locusts

37.5 MT of dust donated by Oxfam arrives
in Asmara

Dr. Hassan Abbas El Tom, FAO consultant
and former head of PPD/Sudan, begins

consultancy

USAID/Addis Ababa issues & disaster
declaration which stated that the locust
situation in Bthiopia was such that we
were faced with & potential calanmity,
involving an ecological threat, which
menanced the fragile agricultural
situation of the population of Ethiopia
and which required immediate and urgent
prevention and monitoring measures

Grant agreement signed with the GRM that
obligated all AFR/OERO funds

Summary of U.S. contributions to date:

U.s. $000
1. 350 hours fixed-wing flying time 312
2. Alrcratt ground support 108
3. Alrcraft fuel 20

4. 100 hrs. helicopter and support 254
(incl. fuel)

5. 32,000 1. malathion 290
6. Dust masks and scales 4
7. Dusting bags 10
8. Training 25

9. Vehicle rentals (incl. fuel allot.) 10

10. Technical assistance to Mission & 123
PRIFAS

11. TA Popov/FAO 52

TOTAL $1,208
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Time

July 30

July 30

August

August

August

Country

Sudan

Chad

Ethiopia

Ethiopia

Ethiopia

Activity

Swarms in Karnoi, grasshoppers in southern
Darfur

USAID/Ndjamena signs contract with pvo for
aerial treatment services

Eritrea continues to be the principal area
of concern. Although drought conditions
prevail throughout most of northern
Ethiopia, the western lowlands of Eritrea
received adequate rainfall levels and
remained green and fertile. Consequently
they continued to be a prime breeding area
for desert locusts. one 8-sq.-km.swarm
was reported in Keren, and anothar large
Swarm was reported in Afabet. Immature
swarms produced in the Red Sea coastal
area were reported in Akele Guzay and
northern Tigray '

In Tigray and Wello, the late start to the
rainy season and prolonged dry conditions
meant that the hatchings and subsequent
hopper infestations were less widespread
than earliar feared

The prompt and generous response by the
international donor community (amounting
to $2.2 millicn, contributed by 6
governments - Australia, Canada, France,
Sweden, Switzerland, and the U.S.: 2
private voluntary agencies - Oxfam and
Band Aid; and the ICRC and FAO) enabled
the MOA to have sufficient quantities of
pesticides and equipment to intensify its
campaign during the month of August.
Special mention should be made of the
contributions by Canada and the ICRC in
providing 5 aircraft, both fixed-wing and
helicopters, with additional logistical
support by Australia and the USG. This
was definitely a key factor in the
sighting and subsequent destruction of a
large number of hopper bands and locust
swarms
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Time

August

August

early August

August S
August 6
August 8
August 8
August 12
August 13-14
August 14

August 15

August 15

mid-August

country
BEthiopia

Mali

Gambia

Sudan
Sudan
Sudan
Chad

Sudan
Sudan
Mali

Mali

Zambia

Ethiopia

Activity

A Summary of the USG contributions, which
also began to arrive in August :

35 MT of carbaryl $150, 464
Air freight cost for carbaryl $53,200
10,000 face masks $1,500

Equipment/first aid kits and
protective clothing (USG grant to FAQ)
Canadian helicopter logistical

support (USG grant to FAOQ) $140,000
TOTAL $373,664

Soumana Sountera named Director of CPS

Pest reports from field identify the
primary threat to crops as hairy
caterpillars, army worms, millipedes and
localized nymphal grasshoppers, primarily
Q. niqeriensis in natural vegetation.

Phase I ground operations continue

CICP team departs

198 MT propoxur arrived Port Sudan
Bendiocarb cleared port

Aerial treatment by MAP starts

152 MT propoxur arrives Port Sudan

Swarms arrived in Khartoum province
Dynamac begins field operations

Dynamac Corporation signed formal protocol
with GRM to test eight pesticides for
efficacy and environmental impact. FPirst
phase small plot testing was completed
Pourth phase aerial surveys and spraying
operation in the Kafue Flats. A total of
45.15 helicopter flying hours were clocked
by the safari Air Services helicopter
10,000 1. of basudin pesticide, 50
knapsack sprayers, and protective

aquipment donated by Switzerland arrives
in Asmara
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Time
Auqust 18-25

August 20

Auqust 24

August 24

August 26-28

August 28

Auqust 28

late August

September

Country
Mali

Sudan

Ethiopia

Chad

Mali

Mali

Sudan

Gambia

Mali

Activity

Mission entomologist prospects Mopti and
Senomango using Evergreen helicopter.
Approximately 10,000 ha. infested with
Oedalcus seneqalensis nymphs (L4, L5) and
young adults. Aerial treatment recommended

Emergency procurement of radios approved -
through FAO

37.5 MT dust donated by Band Aid arrives
in Asmara

Aerial treatment specialist (Alfred Rivas)
resigns

Regional grasshopper meeting held in Bamako

Alr service aircraft deployed; 448 MT dust
in place: malathion stocks 1in place in the
field; carl castleton visits Dynamac
operations to discuss problems in
application techniques

TWwo Cessna 188s positioned in El Fasher

Ground and limited aerial spray operations
conducted to control outbreaks of
grasshoppers in natural vegetation
bordering rice land

In general, rainfall is lower than normal
and irregularly distributed. Despite
this, locally good rains promote the
development of patchy high densities of
sedentary species (Kraussaria, Hiero-
qlyphus cataloipus) causing damage to
crops, particularly in the western {Kayes)
and central (Bally, Nara, Dilly) areas.
Acrial operations began against these
infestations (59,000 ha. in Kayes-Yeli-
mane, 47,000 ha. in Nara-Dilly). The
center of gravity of Oedaleus seneqalensis
adult populations moves above 15 degrees
north and a heavy overlap of generations
is seen
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Time
September

September

September
September

Septsmber

September
September
Sepiember
September
Septembur
September

Septembar

Septamber

1
2

8

10
13
i3
18

15

16

country

Mauritania

Gambia

Sudan
Sudan

Cameroon

Gambia
Sudan
Sudan
Sudan
Sudan

Sudan

sudan

Sudan

Activity

Helicopter prospecting of northern Mali
and southern Mauritania gives first
indications of intense hatchings of
Cedaleus in southern Mauritania

Increasingly high grasshopper populations
of major economic species are reported in
grasshlands berdering rice fields. These

include Hieroglphus daqanensis, Catolopius

fuscocoerulipes, Kraussaria anqulifera,
and Kraussela amabile. Ground operations

and aerial spraying continues

Dr. Awad, FAO survey expert, arrives
Locust unit training course. Khartoum

During ninth meeting of coordinating
committee, the control opcrations are
summarized. The GRC claims to have
treated 54,000 ha. out of the targeted
90,000. FAO records indicate 10,000 ha,
were treated. FAO reports that bad rains
in June and July prevented first
generation insects from reproducing.
Second generation insects ware adversely
affected by abundant rains in July.

Danger from African migratory locusts from
Chad and Nigeria persists. Phase II needs
to be revised by September 30

Mid-season cholinesteras: testing completed
DLCO/BA Islander arrives

Radios arrive (not yet cleared)

PPD aircraft hire contract signed

Second CICP visit

L. McCulloch, team leader departs -
replaced Mark Gorta, spraying consultant,
FAO

198 MT propoxur cleared port, dispatch
bequn

Second DLCO/EA Islander arrives
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Time

——_——

September

September

September

September

. September

September

September

September

September

September
tober 1

October

18-19
20

24

24

24

27

30

30

30

30 -

Country

sudan

Sudan

Mali

Mauritania

Mali

Svicn

Sudan

Cameroon

Zambia

Sudan

Ethiopia

Activity
DLCO/EA sprays in northern Darfur

152 MT rropoxur cleared port, dispatch
bequn

Dynamac has completed large-block spraying
trials. Dynamac aircraft have treated
12,000 ha. of infested cropland for Cps

Further vehicle Prospecting delimits
extensive Oedaleus Populations in southern
Mauiritania and USAID mobilization of
aircraft and pesticides from Dakar ensues

Canadians mobilize two aircraft for
Nioro-Touil

Phil Symmons arrives for design of medium
term program

Dr. Awad departs

Plan of action for Phase II to be revised
once more

Request for extension by GRZ of the Zambia
Emergency Locust Control Project 611-0201,
Project Assistance completion date

denied. Remaining funds to be deobligated

Spraying in Musbat, northern Darfur

Summer breeding failed in the Danakil
Depression due to lack of rainfall. The
absence of locusts, in the traditional
summer breeding habitats south of Mekele
(Wello, Hararge, Shoa) has drastically
reduced the chances of locust movement to
the wintor breeding areas of eastern/
southern Ethiopia and Somali Republic.
The failure of breeding in these areas
will mean that the threat of locust
invasion to the Rast Africa countries is
averted
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October

October

October

October

October

October
October

October
October
6ctcber
October
October
October

Cctober

5-13

10
10
10
11
13
14
17

country
Ethiopia

Mauritania

Mali

Sudan

Mali

Mali

sudan

Sudan
Mali
Mali
Sudan
Sudan
Sudan

Mali

Activity

To prevent any possible surprises from
local populations and/or populations
migrating from outside Ethiopia, ground
and aerial survey will continue in
Eritrea. DLCO warned that breeding areas
could be invaded by local populations and
others which could migrate from west and
north of the Suden border from late
October tc early December

Rapid drying of vegetation in southern
Mauritania in the first part of October
causes Oedaleus L5 and young adults to
move into fields. Heavy damage is noted
to millet and sorghum. Rerial spraying is

undertaken by Malian teams in couthern
Mauritania, funded by canada and USAID

Grant agreement for an additional $45,000
was signed with the GRM (for Nara Turbo
Thrush spraying)

Second CICP team visit ends

Visit of grasshopper campaign
environmental assessment team, George
Cavin and carrol Voss

T & G Turbo Thruehes spray 37,000 ha.,
based in Nara

Rome concurs in purchases for incineration
prograa

DLCO/BR to Darfur with team leader
BEvergreen helicopter contract ends
40,000 1. malathion arrives from Dakar
Continued spraying in northern Darfur
All propoxur deliveries complete
control of swarms in southern Darfur

Aerial operations by Pawnee and Cessna end
in Djigueni with 25,000 ha. sprayed
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Time

October 19

October 21

October 22

October 26

October 30

late October

November

Country

Cameroon

Cameroon

Chad

sudan

Gambig

Mali

Bthiopia

Activity

Plan of action for Phase IT distributed.
Total needs for Phage II are estimated at
$1.2 million to cover 10,000 ha. by ground
and 70,000 ha. by air (the earlier
estimate was $1 million)

FAO evaluation team presents £indings:

1) Emergency in northern Cameroon is over

2) Purther needs can be met with materials
on hand

3) Continuing crop protection activities
should be carried out under ongoing
national projects (such as bait tests
under WCRRE)

4) Need for continuing grassroot training
in insect identification and
pesticide handling

All aerial treatment is completad

Bvaluation migsion departs for west.
Preparations for wintsr campiign begin

Ground and aeriai opsrations ccapletad,
Phase down of campaign begins. Technical
assistance personnel depart

Ground prospecting by Mission entomologist
at the end of October shows a band of
Oedaleus adults laying above 15°20 ° N, in
the central zone (Ball, Nara, Dilly)

Since the latter part of August, the
locust situation in Ethiopia could be
characterized as very calm. The only
reports of locust activity were scattered
patches of adults in Britrea. Unconfirmed
reports of hoppers in the western lowlands
of Britrea were received but could not be
verified due to the inaccessibility (due
to security concerns) of the areas in
question
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Time

November

November

November 3

country
Ethiopia

Mall

Mall

Activity

Looking ahead to the 1987-88 winter
campaign (November through January),
Preparations are required to stock
adequate supplies of pesticides, spray and
transport vehicles, ground control
equipiment, survey and control alrcraft,
and planning for other logistics support.
A number of activities are already
underway: (a) Representatives of LIFTAIR
(the canadian-funded helicopter company
operating in Britrea), ICRC, DLCO, and MOA
have been meeting to determine a plar for
the optimum use of aircraf: through the
end of the year. (At present DI.CO has two
alrcraft in-country, tnere are two
lift-air helicopters, and two ICRC
aircraft. ICRC considers its involvement
in aerial survey and control at a Cclose.
Howsver its two plaries will remain in
Ethiopia for the Agency's own operational
needs and could be redeployed for locust
control on very short notice if needed.)
(b) A survey of pesticide stocks in
Ethiopia is being conducted throughout the
fall and early winter. Punded by Oxfam
&nd organized by a committee made up of
representatives of FAO, MOA, Oxfam and the
U.N. Emergency Planning and Preparedness
Group, 1t 1is hoped that the survey will
become an annual activity. At this time
there 1s no need for further contributions
of pesticides by donors. (¢) In
preparation for the upcoming campaign, MOA
has stressed the importance of
well-prepared and well-equipped ground
teams. MOR hopes to fit sevaral Land
Rovers with axhaust nozzle sprayers and
Plans are underway to preposition
pesticide stocks in strategic areas

Ground treatment of desert locusts
underway in the Adrar Des Iforas and
Malian Tamesna by joint Algerian/Gao
OCLALAV teams

Donors meeting, with praliminary reports
of the campaign. DPS Director confirms
that ali empty pesticide drums are stocked
at CPS grounds, Bamako, pending disposal
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Tine

November

November

November

November

November

Novembeaer

November

Noveuber

8

9

10

15
15

18

18

Country

Sudan

Mali

Cameroon

Mali

Cameroon

Cameroon

Cameroon

Chad

Activity

FAO evaluation ends

Italian entomologist will begin equipment
training for donated truck-mounted cannon

Sprayers and handsprayers

USAID/Yaoundé informed that remaining
$47,000 of ELCO grant being returned to
OFDA and not available for funding further
training

Bggpod survey work begins

Mr. L. Soumare and A. Giner,
grasshopper/locust specialist and
logistician respectively, funded by USAID
and fielded by FAO/ECLO, depart Cameroon

FAO/Cameroon presents accounting of U,sS.
funds to GRC, indicating $47,846 remain in
account for programming

FAO/Cameroon objects to validity of

evaluation team's findings due to:

1) Briefness of evaluation tean visit

2) The fact that 38,000 ha. were not
treated which means oOedalus

seneqalensis had laid eggs, is now

endemic and will recur 1988

Bntomologist (Habib Khoury) departs Chad
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GRASSHOPPER/LOCUST QUESTIONNAIRE RESPONSES



EARLY WARNING

1.

What should U.S. relationship be with PRIFAS?

The U.S. should support PRIFAS by providing data and should support
FAO funding for PRIFAS. The remote sensing data should be provided
to PRIFAS. (Senegal: E. Huddleston)

At least at a level of fairly frequent contact and information
exchange. (Senegal, Mali, Burkina Faso: R.G. Adams)

Not completely familiar with the role of PRIFAS, but am of the
opinion that we should stay aware »f the predictive modeling
capabilities of PRIFAS and perhaps encourage come collaborative
research. (Sudan, Mali: G.A. Schaefers)

Should cooperate but not be subservient. (No locale: F.M. Philips)

The USG should continue to work with PRIFAS and any other agency or
group that can provide assistance with pest control programs.
(Chad: P.W. Orr)

The U.S. relationship with PRIFAS should irclude cooperation in
conducting and coordinating grasshopper surveys on an area wide
basis. Although the history of area wide integrated programs has
been disappointing, an international approach involving existing
organizations remains the desirable long term strategy. Grasshoppers
do not recognize national boundaries. {Senegal: K. Seethaler)

Although this is a French research organization rather than an
international agency the U.S. should support PRIFAS by technical
means. Cooperation in improvement of biomodels or establishment of
biomodels for some countries (e.g. Chad) through temporary
assignments of the U.S. experts to work with French scientists.
(Chad, Nigzr: J. J. Drea)

U.S. should continue tc maintain a close working relationship with
PRIFAS and continue to encourage African nations to provide the
information needed for timely forecasts. Utilize PRIFAS as a
training facility for French speaking African nations. (Senegal:
G.E. Cavin)

U.S. Government should cooperate with PRIFAS through assistance
efforts where and when needed to promote efficient and
environmentally sound pegt management activities. (Mali: L. Yarger)

I have been troubled by mixed opinions with regard to PRIFAS. On the
one hand I believe that this tyre of effort is deserving of attention
and support as a research project. The literature shows that in cone
instance, the 1984 Australian Plague Locust outbreak in Australia, a
simulation model, in conjunction with satellite imagery, was
successful in explaining the cause of the outbreak, post hoc.
Although this example does not represent a predictive success, it is
the most successful use of such methods that I was able to find in



the literature, and it provides an important contrast with the PRIFAS
effort on three points:

i) the model used was a reasonably sophisticated biological
simulation model, of which there a.e many fine examples coming from
US researchers today. The model included many of the quantitative
details of the biology of the Australian Plague Locust, such as
fecundity, rates of growth and estimates of mortality from various
sources. -- The PRIFAS model, on the other hand, is still at the most
rudimentary stage of modeling, and hardly warrants being called a
simulation model at all, even though the principal researchers have
had 10 years to work on it.

ii) the Australian researchers employed not just a model,
but satellite imagery, current detailed weather maps, and a serious
scouting effort as well. The PRIFAS effort seems to depend too’
heavily on a pcor method, with insufficient input from, albeit,
insufficient satellite and weather data, and an almost blithe
disregard for field scouting.

iii) The Australian research and reporting effort conforms
with internationally accepted methods for presenting the results of
research. -- The PRIFAS literature suffers from a very major and
disconcerting fault: most of the information that is presented is
the translated results from mostly English publications, however the
original sources are not cited in the body of the text (even though
extensive bibliographies are sometimes provided). Not only does this
promote confusion as to what is speculation and what is proven fact,
this oversight makes it impossible to review the documents for
further research. Equally important, this manner of presenting
research is blatant plagiarism and is more in keeping with a Madison
Avenue advertising effort than a serious scientific endeavor (It
should be noted, however, that at least the efforts of PRIFAS have
allowed some of the literature on grasshopper research, which is
mostly in English, to become accessible to French-speaking
audiences).

In short, I do not believe the interest of the African
countries, nor the US, will be well served by USAID having anything
to do with PRIFAS. I believe that key personnel in FAO have come to
similar conclusions. {Burkina Faso: W.H. Settle)

I'm really not that familiar with PRIFAS. I was very impressed with
the Launois report I read (once you cut through the "I told you so
aspect"). Maybe they just talk a good line, or possibly they're
actually doing something worthwhile. We should find out. PRIFAS
has, supposedly, developed a model with the capacity to predict
future population trends. If this proves to be accurate, it would
seem to have great usefulness for all host countries and donors
concerned with grasshopper problems in the Sahel. The relationship
of the U.S. to PRIFAS would depend on the validity of their work, and
our mutual willingness to cooperate. At the very least their input
(predictions) should be taken into account in preparing for future
grasshopper campaigns. (Senegal, Mauritania, The Gambia: B. Overholt)

PRIFAS was not active in the local Locust Campaign. The Mission
would like to receive their bulletins on regular basis. (Cameroon:
J. Dorman and M. Lang)
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AID should continue to use PRIFAS for training of host government and
USAID personnel as this proved to be a very worthwhile investment.
The training was practical and helped us prepare our control

program. We learned how the infestations would develop and what was
most likely to occur as the season progressed. In addition, AID
should contract directly with PRIFAS for technical assistance to help
analyze the development of grasshoppers and locusts in each country.
This gives USAID better control of the service being provided and -an
ensure a thorough analysis of each country's situation. USAID should
also encourage the collection of field data for PRIFAS and provide
feedback on PRIFAS reports as some of the information was not always
correct. (Chad: USAID)

PRIFAS should be technically intensified and financially
strengthened. (Chad: J.E. Ohabvike)

USAID should comment, verify, or correct information provided by
PRIFAS. This should be based on actual information collected in Chad
by survey teams and entomologists. (Chad: V. Diefenthaler)

No change-limited; newsletter/training/publications/consultation.
(Abidjan: J.A. Franklin)

The US should continue its relationship with PRIFAS in an
open,professional manner. More importantly, efforts should be made
to establish technical relationships with the organizations concerned
with grasshoppers and locusts, e.g. TDRI. (Mali: Bamako technicians)

The United States should maintain close collaboration with PRIFAS.
(Mali: S. Sountera)

(USTAD cooperation with PRIFAS should be) stronger and more
coc:¢’nated than it is now. Rather than merely accepting information
fron ..!IFAS, U.S. should work with this French research group.

Additional Question: What should Africa's relatiouship be with
PRIFAS? Here again, PRIFAS should make stronger efforts to work with
African research organizations, rather than Just supplying
information. This would allow Crop Protection Services dealing with
grasshopper/locust problems to take the problem solving aspect of the
issue into their own hands. (Mauritania: W.B. Thomas)

AID's relationship with PRIFAS should be to permit access to PRIFAS'
assessments on a timely basis. We should ensure AID's resources in

remote sensing and telecommunications are available to permit timely
and accurate assessments.

AID can continue to use PRIFAS for training and technical assistance,
but with the clear understanding that self-vromotion and the
politicization of crop protection methods are not subjects with which
we are pleased or will support. (Burkina Faso: C. Kelly)



Training U.S. technical advisors. Translation of PRIFAS information
into English. (The Gambia: A. Laurence)

PRIFAS has workshops on grasshopper identification and is a good
forum for exchange of ideas and new technology/developments. Fluent
Frénch is essential for attendance of their courses. (The Gembia: A,
McKenzie)

Functional relationship between USAID and PRIFAS, especially since
USAID began to work on these different ravagers with the CICSS
projects, which unfortunately were suspended. (Mauritania: Tahara
Galledou)

Collaboration in the field of grasshopper/locust research activities.
- information exchange and distribution

- management of training program

- strategies for large scale interventions

(Chad: Ngaromillet Michel)

The same goes for locust previsions made from a distance: (PRIFAS
system) where signalling from the start should be subject to controls
by Crop Protection Service (CPS) as soon as they show a special form
as well as for PRIFAS previsions. (Burkina Faso: Gana Diagne)



18

Should we continue efforts with remote sensing?

The remote sensing project should be continued with weekly maps
during the critical first generation period. Delivery time must be
shortened by telephone, telex, or facsimile transmission. (Senegal:
E. "Huddleston)

Yes, the benefits are definite, and will continue to improve with
time. Some training in applications will need to be done with field
personnel. (Senegal, Mali, Burkina Faso: R.G. Adams)

Remote sensing is not us~ful unless some system of direct and
immediate transmission to Africen centers is accomplished. Even this
is only of value in locating potential sites of feeding and
oviposition. I am not high on remote sensing for managing

campaigns. (Sudan, Mali: G.A. Schaefers)

Remote sensing should be used to identify and stratify areas where
potential pest problems could develop. (Chad: P.W. Orr)

Efforts with remote sensing should be continued because of potential
savings in on site inspections. However, remote sensing does not
give an entire picture of what is occurring at any given site. It is
possible, however, to obtain area-wide vegetation cover trends from
satellite data. (Senegal: K. Seethaler)

1987 results indicate that information obtained through accessible
systems has only marginal benefit because of poor information turn
around time. AID should perhaps leave further study to FAO or other
donors. (Senegal: G.E. Cavin)

Continue efforts in remote sensing. Strategies that show promise of
developing into methods of providing cost efficient and accurate
surveillance information of pest populations, as well as crop
conditions, over large geographic areas such as the Sahel, should be
encouraged. (Mali: L. Yarger)

Yes, but this tool is insufficient by itself. The necessary triad
for advanced early warning capabilities must include: 1) satellite
imagery, ii) simulation models, and iii) good field scouting
reports. (Burkina Faso: W.H. Settle)

I'm not sufficiently familiar with the use of rsmote sensing for
prediction of grasshopper outbreaks to say whethar we should continue
efforts in that area (I don't even know what our efforts are).
Grasshoppers certainly respond to rainfall, vegetation, and edaphic
factors, and therefore it would seem that remote sensing would have
some value. (S.F. Miller)

Remote sensing efforts should be continued. Satellite imagery can be
very useful for early season grasshopper survey and control efforts
and mid to late season locust control. Imagery received this year
was used to better orient Locust Survey/Control Teams in the vast
remote areas of Northeastern Chad. Unfortunately, imagery was



received a bit toc late to be used by the FAO funded survey
helicopter which spent most of its flying time in random search for
locust. (Chad: USAID/Chad)

Respondents agreed that we should continue efforts with remote
sensing. One replied that catellite remote sensing techniques are
invaluable tools to determine potential locust breeding sites.
(Ethiopia: USAID)

Sudanese respondents stated that an early warning survey should
include the use of local scouts, remote sensing and aerial survey in
known breeding areas. Several of them also strzssed the need for
more reliable transport and fuel supplies, especially at the
beginning of the rainy season. Symmons thought locusts should be
regularly monitored but not grasshoppers. Gorta, on the other hand,
suggested regular transects in selected or random gites
representative across the Sahel with emphasis on areas that have
received rain. Special emphasis should be placed on those areas that
receive good rains after a drought. Almost everyone agrees that
efforts with remote sensing should continue. Symmons' response was a
qualified quote yes unquote in that only weather and green areas
should be monitored. (Sudan: GH/L Program)

Yes, we feel that it has potential in conjunction with other mapping
techniques. (Mali: USAID/Bamako technicians

By all means. The satellite greenn=ss maps were very well received
in Mauritania, and should be continued. (Greenness maps should be
continued.) Especially in the Sahelian countries, where there are so
many inaccessible regions where rain and subsequent biomass
accumulation can go unnoticed by conventional weather gathering and
survey methods. The one problem with the maps used this year was
lateness of arrival. However, this could easily be rectified by
electronic transmission of the maps. This could possibly be less
expensive than the present system as well. (Mauritania: W.B. Thomas)

Yes, remote sensing data for the locust problez was timely and useful
for Niger. Improvements in transmission time, field training and
scale of maps will lead to improved and more rapid vegetation
assessment for grasshopper and locust operations. Use of remote
sensing imagery will also aid in the evaluation and assessment of
overall agricultural conditions. (Burkina Faso: C. Kelly)

Remote sensing was essentially conducted in 1987 by Village Teams.
However, by the time these results got to the District or the
Regional Agricuitural Office level, there often were lengthy delays
and/or the estimates of the degree of the danger of infestation, (the
cagse of Tanout and Dakoro in September 1987). To avoid these kinds
of errors, it is absolutely necessary to implement an Early Warning
System capable of timely detecting any attack by crop predators.
Remote sensing should be continued from the experimental stage until
it reaches the final completion (which still seems very remote).
During the critical period, an aerial survey of the area every 10 or
15 days by a CESSNA 185 type aircraft seems like an efficient
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approach. This may also be done for locust surveys. As far as
Oedalensus is concerned, information supplied by the National
Meteorological Service is fully sufficient to warn control services.
(Niger: M. Germaux)

Of "little use in such a small country. (The Gambia: A. McKenzie)

Satellite imagery should be used and analyzed to provide accurate
data on grasshopper/locust evolvement in relation to climate and
vegetation. (Chad: Ngaromillet Michel)

Remote sensing is useful to us to determine rains and favoraole zones
for locusts development. However it should be associated with field
controls in order to confirm the previsions. (Burkina Faso: Gana
Diagne).

Remote sensing is a useful tool in as nuch as it furnishes
information on rainfall, areas favorable for crickets and
grasshoppers, etc. (Burkina Fasc: Peter Dettmar)

A functional relationship, Justified by the gathering of data which
is often carried out in Africa; although personnel are available,
there is no means of processing this information with a view to
setting up a provisional program on the incidence of ravagers.

Delays have often been noted in the transmission of maps, the number
of which is also limited. For us, remote sensing should extend to
the Algerian border. (Mauritania: Tahara Galledou)



3.

Arc egg-pod surveys accurate? If go, when should they be conducted?

Egg-pod surveys are protahbly not cost effective. Egg-pod surveys
require expertise and experience to correctly identify species and to
interpret results. (Senegal: E. Huddleston)

Egm-pod surveys from my limited observation appeared to be a slow,
expensive, difficulr to achieve assessment. If done in inhabited
areas, there would be people there to rzport a heavy hatch well in
advance of needed treatment. As shown in 19§87, knowledge of
extensive egg laying in 1986 did not mean much in predicting
infestation since the variables of environmental and weather
conditione dictated spots of heavy hatch and develonpment. In other
words, to what extent should one spend resources to position
pesticides, equipment and manpower just on the knowledge that there
are a lot o eggs in a particular area? (Niger, The Gambis:
C.M.Voss)

I don't know. Dr. Thornley indicated that they are not particulariy
useful and are not done in the States. I believe Dr. Philipg
agreed. (Senegal, Mali, Burkine Faso: R.G. Adams)

Egg-pod surveys, in the hands of credible scoutrs, could previde
useful information on potential sites of origin and perhsps numbers.
They cannot predict levels of eventual parasitism o.' the impact of
variable rainfall patterns on egg or nymphal survival. (Sudan, Mali:

G.A. Schaefers)

They are indicators only. Should be conducted in dry season. (F.M.
Philips)

Egg pod surveys and other predictive techniques should be used
wherever practical. They should be conducted during the oviposition
period for the pests involved. (Chad, Niger: J. J. Drea)

Egg surveys are not accurate predictive tools. Conducted in the Fall
they are indicators as to whether or not eggs were actually laid.
Surveys in the Spring provide data on dry season survival and percent
predation. (Senegal: G.E. Cavin)

My feeling is that egg pod surveys are extraordinarily difficult,
time consuming and that the information they aia to provide, i.e.,
the locations of grasshopper concentrations for the following season,
can be better gained by late season scouting for ovipositing final
brood adults. Anothervr way of thinking about it would be that 288
production has a straigntforward relationship to adult populations,
and adult populationg are much easier ¢o see and measure than egg
poda. (Burkina Faso: W.H. Settle)

From wy experience in Mauritania, egg pod surveys are very difficult
to implement and provide little information that couldn't be obtained
wore easily elsewhere. Biood survey eftorts at the tail end of the
season should pinpoint where mature females are ovipositing. This is
where they will hatch out the next season. Why dig around in the



soil if observation has indicated where the eggs are? But I am
open-minded. If research results suggest that egg pod surveys have
some value, I may change my mind. I'm a firm believer that thig type
of research should be conducted. Use in national programs would
depend on the results of the research. (3enegal, Mauritania, The
Gambia: B. QOverholt)

They give some prediction data, but weather (rain) is the most
important factor. Conduct surveys after the "growing season." If
done a month or two before egg hatch in the Spring, this would
account for winter mortality. (Mali: S. Tunnock)

Not verifiable. To be conducted between November - January.
(Cameroon: J. Dorman and M. Lang)

No. Scouting techniques (should) be taught to agricultural monitors.
(Cameroon: S. Njymian)

Egg-pod survey in Chad proved to be good enough to identify areas
most likely to have heavy grasshopper infestations. The survey was
not accurate in predicting expected densities but it enabled us to
prioritize areas where pesticides would need to be prepositicned. In
the Sahel, egg-pod surveys should be conducted in December, right
after the harvest at & time when farmers remember where they saw
grasshoppers laying eggs.

Chad: USAID

(Egg pod surveys are) 70 bercent accurate but could be improved by
standardizing the teams. These should be conducted between November
and January, when soils are lesg dry and areas of infestation fresh
in mind. (Chad: J. E. Chabvike)

Egg-pod surveys are important. They provide good information. They
should be done in November end December. (Chad: V. Diefenthaler)

Egg-pod surveys are accurate depending on who carries out the

survey. If properly conducted it would give the scale and magnitude
of the locust populations. It should be carried out before the onset
of rains/egg fields should be detected at the time of egg laying.
Egg-pod surveys from a swarm could be accurate if seen at Lime of
oviposition. (Ethiopia: USAID)

Three pecple said egg-nod surveys are accurate. Four expressed the
opinion that it was difficult to detect egg-pods or that the large
areas involved would make this strategy impractical. (Sudan:GH/L
Program)

Egg pod surveys (are) consideved helpful when matched against known
adult infestations of preceding season and to help identify potential
problen and problem areas for following year. Thought by CPS to be
best conducted in Guinea-Bissau in November - 15 December. Believe
biocmetric desigmed surveys for egg pods should be considered, at
least for some species, as basis for prediction. Believe field work



is needed to correlate egg density/survival rates/appropriate timing
for egg-pod surveys to adult densities that follow and to determine
merit of egg-pod surveys. (Guinea-Bissau: J. A, Franklin)

Yes. A properly conducted end of seassn survey which includes
explicit egg-pod surveys is very valuable for indicating areas of
high risk in early season. The survey should be conducted after all
control operations are terminated and major late grasshopper
movements are complete. (Mali: USAID/Bamako technicians)

Ootheca surveying glves a rather precise idea of the potential
infestation for the eradication campaign. It should be done right at
the end of the campaign. {Mali: S. Sountera) '

Having not worked directly with such a survey, I can not say how
accurate they really are. However, by studying the results of last
years egg-pod survey in correspondence to the grasshopper problems
this year, it seems the survey does give an indication of potential
areas of infestation. In Mauritania, the best time to conduct such a
survey is the spring, after the desert locust season is over,
(Mauritania: W.B. Thomas)

Field agents in Niger reported egg-pod surveys accurately defining
some of the areas of intensge grasshopper infestations during 1987,
The reliability of survey data and procedures is not known. (Burkina
Faso/Niger: C. Kelly)

They can be an indicationlof densities and degree of predation, 1Is
not too difficult provided it ig done carefully. Should oniy be done
for major species in their most likely oviposition habitat.

Conducted: 1. End rainy season (In Gambia beginning November for
the major, big species)
2. Immediately after the first rain
(The Gambia: A. Laurence)

No, they ure not accurate, but if done they should be done before the
grasshopper/locust season begins. (Niger: CIDA: F. Boillargeon)

Yes, but data should be made readily available so that it can be used
for forecasting. (Senegal: A. B. Ndiaye)

Assessments are necessary because they provide areas in which to
preposition commodities. Assessment can be done in two phases during
and after the grasshopper/locust control campaign. (Chad:
Ngaromillet Michel)

In our opinion these evaluations of egg-pods are not useful. Not
only that they are time-consuming but about 30 minutes are necessary
to correctly unearth an egg-pod. So we did not recommend such an
exercise in Burkina. We think it is better to find towards the end
of the campaign the laying zones (coupling or laying insects) index
them on a map and make the evaluation of surface areas. These laying
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areas should be subject to a special surveillance
rains. (Burkina Faso: Gana Diagne)

Surveys give a good indication of what strategies

at the beginning of

should be used,

particularly for surveillance, equipment, and logisticg, They should
be” conducted at the end of November or beginning of December. (Chad:

Ngaromillet Michel)
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i1.

PEST SURVEYING

1.

How to best determine threshold levels for control?

For 1988, thresholds will have to be based on experience gained in
past years by SCPS and Technical Assistants. The 1987 threshold of ¢
instar IV or later stages per m“ is a good starting point. For
younger hoppers, tBe threshold should be at least 12 instar III and
15 instar II per m“. Whenever possible, control should be delayed
until instar III to allow for possible high natural mortality. For
farmers, the practical threshold will be when damage to crops is
imminent. The threshold for sedimentary species in fallow and
forests will depend on the potential for invasion of crops at
critical times. Buffer zone treatments around crops should be
considered. (Senegal: E. Huddleston)

Crop loss analyses are neasded to provide this answer. The answer
will be complex and in fact may require at leest a simple model to
determine reliable threshold densities. (Sudan, Mali: G. A.
Schaefers)

If dealing with migratory species, threshold levels should be the
same regardless of where they're found. (F. M. Philips)

Threshold levels indicating the need for control should be developed
or refined for the major pest species involved. They should take
into consideration the amount of crop damage that can be tolerated
and still provide food and forage for the citizeng. (Chad, Niger:
J. J. Drea)

The threshold levels of population contrel should consider the
consequences of non-control. The concept of threshold implies e
damage that will occur if nothing is done. At threshold
concentrations, vegetation will not be able to recover from the
ravages of the grasshoppers' consumption and the grasshoppers will
economically compete with humans and livestock for forage. Thig
should be determired by research on the different environments, such
as grasslands vs. shrubland, and the possibility of adult
grasshoppers migrating from the area. Action should occur if *he
area is a sensitive habitat or if the grasshoppers are likely to move
to cropland. In the U.S., the threshold usually will hover around
eight grasshoppers per square yard. But, populations of 0.
senegalensis can produce three generations in a season. Because of
that and because of capricious weather patterns, such as is
frequently observed on the Sahel, we might choose to define a lower
threshold. Shifting weather may abruptly create conditions favorable
for an explosion in grasshopper populations. Establishing a data
base over a number of years of the consequences of various levels of
grasshopper concentrations under various environmental conditions is
the best way to determine threshold levels. (Senegal: K. Seethaler)

Threshold levels can vary greatly based on crop or grassland
development, grasshopper species.and developmental state (instar).
USDA uses 9.6 grasshoppers per m“ as an indicator but often
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ranchers are unwilling to pay the cost of treatment until populations
are three or more times that level. For outbreaks, about 30 or more
per m  would seem reasonable in grasslands, and for croplandg any
population that threatens to destroy more than about 15% to 20% of
the crop. Normal insect loss in the Sehel is estimated at about 15%.
(Senegal: G. E. Cavin)

Determine threshold levels for control based on anticipated pest
population levels and crop losses. Thresholds may be very rough at
present until more is known about the movement of pests, factors that
determine population development a4 collapse, and crop yields during
pest infestations. Incorporate all available information into the
decision making process: pest conditions in adjacent countries,
weather forecasts, crop yields, best possible pest surveillance dats,
egg-pod counts, previous years' pest conditions, etc. (Mali: L,
Yargar)

Thresholds for grasshoppers in subsistence-level systems are not a
simple calculation, but depend on the evaluation of a number of
factors including available resources, relative need elsewhere, crop
growth stage, insect species and growth stage, and politics. The
best thing to do would be to study the case history examples, from
these past two year, to try to decide where treatment was justified,
where it was rot, and why. These analyses can be used as a basis for
discussion with other donors and for training material for country
operations. (Burkina Faso: W. H. Settle)

Two possibilities pop to mind:

a) set arbitrary thresholds based on a "best guess", maybe
use the thresholds set in rangeland in the Western U.S. to start
with., Refine these thresholds with time. This is what we did in
Mauritania and it seemed to work, In reality this is what is done
for the great majority of pest problems in the U. §.

b) begin an all-out research effort to determine
thresholds. The problem with this is that the research will be
conducted at certain sites, and results may have little use in other
geographic locations. Also this type of project tends to take a lot
of time and results are often ambiguous. (Senegal, Mauritania, the
Gambia: B. Overholt)

Egg pod surveys were abandoned in the U.S. during the 1950's because
they require an immense outlay of time, travel and analysis to be
accurate. You may locate the area of deposition and find the pods,
but the nymphs must still find favorable conditions prevailing at
hatch and early instar development before an outbreak can ensue. If
there is not sufficient vegetation for the emerging nymphs to feed
on, there will not be an outbreak no matter how many eggs have been
oviposited. Conversely, if conditions are favorable for the emerging
nymphs, thare would likely be an outbreak even in the absence of
heavy oviposition. A better approachk would be to conduct adult
surveys at the time of oviposition. The areas of heavy adult
concentrations at that time would be inspected and the nymphal
grasshopper population densities determined the following season. If
remote sensing (by satellite) can be used to examine the ground cover
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wnen the eggs are hatching, it too can Play a role. If remote
sensing must be verified by an on site inspection, a nymphal survey
would also be conducted. This can be done as an ongoing routine
conducted by the cooperating governments. (Senegal: K. Seethaler)

When surveys show critical level of infestation. (Cameroon: J.
Dorman and M. Lang)

Determining density levels. (Cameroon: L. Soumare and A. Giner)

Depends on value of crops area involved and climatic factors that
will induce egg matching. (Cameroon: S. Njymian)

In an emergency cortrol program like the one we faced in 1986 and
1987, the objective was to protect the crops from heavy grasshopper
damage. It would be impossible to control the infestation throughout
the country. Thus, in practice, farmers used dust on their crops
during the first half of the season when the young plants are teing
attacked by grasshoppers probably at densities greater than five per
square meter. Extension agents using hand sprayers with liquid
pesticide, were for the most part spraying crops which were heavily
infested densities greater than 10 to 15 per square meter.
Late-season aerial spraying was done primarily in eastern and central
Chad at a time when the second and third generation grasshoppers were
moving in larger numbers from the drying grasslands to the green
crops. The rule of thumb adopted by the USAID/CHAD aerial control
program, was to spray major cropped areas if infestations exceeded 20
per square meter. (Chad: USAID/Chad)

Densities greater than 23 per square zeter, crop phenological stage
and vulnerability as well as surface area infested. (Chad: J. E.
Ohabuike)

If Farmers have chemicals, they decide when to treat. Spraying
should be done when densities are above 18 per square meter. Control
efforts should also try to kill the first generation to prevent
multiplication of populations later in the season. The season should
be divided in phase 1 for ground control, and if populations are not
controlied, in phase II aerial control should be done. (Chad: V.
Diefenthaler)

Respondents felt trials should be conducted to assess loss in plant
population at seedling stage relating result to total yield loss.
high and medium densities should be controlled, whereas scattered or
low densities should not be treated. Systematic observations should
be made by an experienced entomologist of type of plant, stage of
growth, stages of development of the pest, number ingects/M2, number
(of) infected plants, and damage inflicted on plant. Gorta suggested
a yield study to observe impact on yield of infestations at various
densities at various crop stages; efficiency studies to observe
impact on crop yield of grasshopper control at various densities at
various stages; cost benefit analysis of the above yield and efficacy
work. (Sudan: GH/L Program)
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Use of foreign and national expert Judgement depending on conditions
Value of plants under attack, stage of plant growth, time of year,
stage of insect, crop value, available resources, species involved,
concern at high government leveis, density, potential for migration,
urgency etc. Rule of thumb considering preceding was 10/M2. Field
wofk is needed to refine these judgements and establish more
measurable criteria. (Guinea-Bissau: J. A. Franklin)

Locust control is aimed at preventing gregarization. Threshold
levels tor grasshoppers are a priority more difficult to establish
than for locusts. Grasshopper damage results from a cemplex
interaction between several pest species, seasonal variations natural
vegetation and cereal crops. (Mali: USAID/Bamako Technicians)

The control threshold varies according to the state of the crops and
species involved. The density per square meter is still the deciding
factor. (Mali: S. Sountera)

Depends on where and when. Theoretically, levels in crop land are
different from pasture land: however, both must be continuously
zonitored as environmental conditions change over time. Low levels
in pasture can be devastating when the pasture dries out. and the
grasshopper move into crops. This can happen so quickly, that pest
levels in crops must be supplemented by environmental condition and
pasturage monitoring. (Mauritania: W. B. Thomas)

Damage thresholds for grasshoppers depend on vegetation conditions,

bio-mass and rainfall. A zonal approach associated with vegetaticn

types and moisture, adjusted for seasonal changes, would probably be
the best approach. (Burkina Faso, Niger: C. Kelly)

Very difficult and subjective. Concept of threshold levels is based
on economics (costs of inputs, value prevented loss) which does not
seem to be used in the grasshopper campaign. At this stage maybe
only reliable thresholds can be determined for Oedaleus
Senegalensis. Of the other species not enough is known about
population dynamics. For them field observations on actual damage
done to crops may be the only useful indicator at the moment.

(The Gambia: A. Laurense)

Through experience and studies. (Niger: F. Boillargeon)

According to M.G. Popov, control thresholds are estimated at 10
insects per square meter, which should only be used as a guideline.
It can be retained for use by inexperienced persons to avoid
surprises. (Senegal: A. B. Ndiaye)

This evaluation of criticel level thresholds has been established by
PFIFAS (letter No. 5/87) in collaboration with many Sahelian Crop
Protection officials. It does not seem necessary to conduct the same
studies a hundred times just for the fun of it. (Niger: M. Germaux)

When control is free to the farmer it is important to exercise
threshold levels besed on chemical cost and labor cost of potential
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crop loss. Environmental considerations are important. Also pest
dynamics. (The Gambia: A. McKenzie)

The control threshold or pest control process is difficult to
determine, in view of the following factors:

- eéxtent of the infestation

= tipe of infestation

- effect on crops and rangelands

- economy (financial impact with regard to anticipated results)
= availability of affected plants

(Mauritania: Tahara Galledou)

-Evaluation of the €gg pods per square meter

-Quantity of useful rainfall and sum of useful temperatures for
egg-watching 2

-Estimate of density per species and per M

(Chad: Ngaromillet Michel)

The thresholds limits which can allow the control can only be
determined as the field. These thresholds depend on factors such

as: plant and vegetable status, infested areas, insects populations
density, age of insects (larvae, wings) operation economic
rentability. The best decision ig the one that the prospection will
take cognizantly, that is to say after the deteraination and analysis
of all factors. (Burkina Faso: Gana Diagne)
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How to best use non-experts for surveys?

Non-experts can be effective for survey if well supervised and if
given very specific training. A pilot program in one or two
Arrondissements should be funded in 1988. a good scouting program
should cost less than $0.04 per hectare. Throughout the country,
full use must be made of other government agents, NGO's, and farmers.
(Seregal: E. Huddleston)

Standardized sampling systems are essential for non-expert surveys,
Such systems muzt be specific to the pest species and vegetation in
question. (Sudan: G. A. Schaefers)

Use as part of a team supervised by an expert. (F. M. Philips)

Appoint, train, and fund individuals from each prefect in survey and
evaluation techniques. An expert from OFDA (or Foreign agency) would
have to provide illustrstive training materials and conduct the
training in each country. (Chad: P. W. Orr)

Non-expert personnel can be used to complete on site surveys of all
stages of grasshopper development if properly trained in rudimentary
grasshopper identification and if they are able to read maps. They
would have to work closely with someone familiar with the program
objectives. (Senegal: K. Seethaler)

Establish village level teams trained to recognize sgecies and stages
of the pests, the importance of population counts or density
indicators. These permanent village teams would have annual
refresher meetings, trairning programs, and award ceremonies by
provincial officers. (Chad: J. J. Drea) .

Non-experts can be trained rather quickly to make population
estimates. Species identification, deveiopmental stage (instsr) and
individual species biology is much wore difficult. Non-experts
should not attempt classification. They should merely mske
collections for referral to experts. (Senegal: G. E. Cavin)

In-country and donor technical specialist need to develop pamphlets
or flyers with pictorial sketches or photographs of various species
and stages of development. These "flyers" could then be used by
non-technical people assisting in the grasshopper/locust surveys and
suppression activities. Training in the detection of pests and
evaluation of pest population conditions seems to be a major need.
Supervision of non-experts by trained experts is essential to insure
accurate and timely reporting of pest conditions. (Mali: L. Yarger)

Devise some type of "trap" or "sweeping net". Non-expert would have
to kill his catch and turn it over to "expert". Expert would
deternine species and numbers. Data would indicate "x" number of
species per unit area. (Mali: S. Tunnock)

The key to success over the long-run will be effective survey and
reporting. A pool of experienced survey personnel needs to be
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continually developed. In host country operations surveyors will
come and go. However, the training required to be an effective
surveyor is not that difficult, therefore, training should be g
perpetual activity with as lnany people as possible being trained. In
this way, when the need arises, there will be a pool of people who
can conduct reliable surveys. (Burkina Faso: W. H. Settle)

Not sure what you mean by a "non-expert". I firmly belisve that any
general agricultural extension agent can be trained to conduct a
valid survey. It's not that difficult. Motivation to do a good job
is an entirely different problem, and is something the host country
should deal with. (Senegal: J. F. Miller)

Train them for insect identification end recognition of threshold
levels. (Cameroon: J. Dorman and M. Lang)

USAID/CHAD contracted a non-expert but with an agricultural
background to assist the USAID entomologist in field surveys. The
individual was trained by the entomologist and former agents from the
integrated pest management project to identify the major species,
estimated densities, eatimate mortality rates, record and report
data, and evaluate calibration of spray aircraft. The training was
kept to the basic needs and dealt very little with theory. The
contractor proved to be very useful. (Chad: USAID)

Under strict supervision of experts, (Chad: J. E. Ohabuike)

Training is possible, but must be kept simple aind deal only with the
basic needs. For example, it ies not important to learn all the
species of grasshoppers in Chad, only a few are of most importance.
(Chad: Vv, Diefenthaler) :

Local inhabitants could be briefed to send any locust looking insect
to the nearest locust control office trained locust scouts should be
deployed in areas of possible breeding. Simple questionnaire forms
in local languages returnable to MOA - with bagged samples of pests -
should be made available. All agreed basic training on methods and
techniques of survey would be. (Ethiopia: USAID)

Symmons believes non-experts are useful for spotting gregarious
infestations of locusts which are unequivocal; simple handouts and
instructions would provide them with useful guidance. Nomadg are
also a good source of information. All Sudanese respondents believe
scouts should be stationed at breeding sites (they can travel or
camel-back). Local farmers, villagers and local authorities can also
be a course of information perhaps by reporting to regional
entomologists. One PPD person suggested local non-experts, with
minimal field training, can collect data on vegetative conditicns.
type and state of soil, and densities of adults or hoppers seen.
(Sudan: GH/L Program)

Presumed to mean villagers (farmers). To monito; areas in/around

where they work. Subject to applying some established criteria, they
report perceived problems to a first level better trained, government
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employee for evaluation. Probably subject by villagers to
conflicting labor demands and routine travel in areas of interest and
perceived sense of urgency/importance and frequency of visitg by
government employees. (Guinea-Bissau: J. A. Franklin)

Non-experts are best used for sightings only; signalization as
opposed to prospection. For example farmers or agricultural agents
signal presence of grasshoppers to plant protection specialists
follow up with field surveys. (Mali: USAID/Bamako Technicians)

Farmers and villagers ofter know their land and crops best, and are
often the least utilized resource. The problem is to integrate the
farmer information in to control decision making. Another problem is
the accuracy of such non-expert information. Thus, some training is
necessary to enumerate "some" or "lots." (Mauritania: W. B. Thomas)

Based on reports of the AID entomologist in Burkina, 2-3 week
training for field personnel, with follow-up training and field
oversight, can produce accurate non-specialist surveyors. (Burkina
Faso/Niger: C. Kelly)

Non-expert-farmers (should identify) location of areas with high
population densities village extension workers. Population counts
(numbers per m“ or plant hill) (but) not specified for species.
(The Gambia: A. Laurense)

It's not possible to use non-experts for surveys. (Niger: F.
Boillargeon)

The best way is to prepare a questionnaire drafted by acridian
experts. It should be as detailed as possible. (Senegal: A. B.
Ndiaye)

People on the site; i.e., the village team agents, should naturally
be used to a maximum. These sources of information may be erroneous
but they do have some existing merit. The supply of this information
should be made easily available but be reviewed as often as possible
prior to conducting any motorized or aerial operation. (Niger: M.
Germaux)

After basic training, these persons could be used as surveyors.,
(Burkina Faso: Peter Dettmar)

Have them prepare individual questionnaires, or use people working in
the field. (Mauritania: Tahara Galladou)

First of all ensure their practical training before using them for
these evaluations. Every signalling made by a non specialist should
be accompanied by nredacious samples. (Burkina Faso: Gana Diagne)

To inform and include them at the preparatory stages of the control
orogram. Use of radio broadcasts to inform them of the
grasshopper/locust outbreaks. To provide training on simple control
techniques such as density/M2, identification of species, control and
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elricacy ot the pesticide. Observations: time, temperature,
rainfall, crop damage due to different species, the level of
vegetations damage, etc. (Chad: Ngaromillet Michel)
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What methods are needed to best predict abundance of pests and
effectively transmit this information to decision makersg?

- End of season adult surveys on a systematic grid are the best

starting point. The PRIFAS model is the best tool available to
estimete the potential; however, it must be used in conjunction with
timely, systematic field surveys. A good radio network, at least to
the Department level and preferably to the Arrondissement level is
critical. A reporting schedule of three times per week should be
adequate. The Operations Center concept should be continued.
(Senegal: E. Huddleston)

In populated and farming areus, the National Crop Protection Service
in most cases have groups of survey technicians trained and using
motorcycles or other vehicles to telephone or radio back findings.
Host countries should be able to cover and expand on this with
perhaps some help in sufficient numbers of small vehicles, radio
equipment and field expenses. With their experience, they can train
additional personnel as needed. (The Gambia, Niger: C. M. Voss)

No simple answer. There is clearly no substitute for adequate
numbers of well trained and placed scouts. Economic feasibility
becomes a constraint, however. Information transmission is the key
because of the need for quick responses. Depending on the country,
population density, road network, etc. overland or radio transmission
should be selected. Casual delivery by village scouts is usually of
little use except historically. (Sudan: G. A. Scheefers)

Standardized survey techniques. Submit informatinn daily via radio.
(F. M. Philips)

Trained in-country personnel are necessary to make detection

surveys. Either USG or FAO experts should determine from survey data
whether control in needed. Tolerable demage levels must be
established for crops and rangeland. Data analysis should include
information from adjacent countries. (Chad: P. W. Orr

Prediction of pests and transmission of information: Subsidize local
teams at village level for surveying and scouting. This information
brought to a central location where the information from several
villages can be transmitted by radio to regional offices. (Chad: J.
J. Drea

Perhaps the only realistic method that we have available to predict
the abundance of grasshoppers with any accuracy is to establish a
network of survey sites and to follow a schedule for vigiting each
site at carefully selected intervals. The CPS should have ample
resources and personnel to conducc this activity. Since spray
programs are most effective before damage has occurred and before
gragshoppers migrate, the timing of the surveys should be dictated by
the need tc establish whether the damage thresholds will be

exceeded. This ulerts Operations to initiate control measures to
prevent the population from exceeding the damage threshold. Ideally,
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the surveys would coincide with egg hatch, the nymphal instarg 1-3,
and an adult survey at the time of the ovipositlions which result in
diapause eggs. By conducting a survey at the time of egg hacch you
have the first indication of the current year's populacion outbreak
potential. An early instar survey is crucial, for that is when
population densities can be estimated to determine whether or not the
adult grasshoppers may reach or exceed the damage thresholds. High
populetion areas should be resurveyed to confirm the need for
control. An adult survey at the time of final oviposition will give
an indicaticn of the next year's population potential. Given the
nomadic character of 0. senegalensis and the association of its life
history with the movement of the intertropical convergence zone,
there are inherent difficulties with control program timing. It will
apparently require a number of years of observation to establish a
beseline.

One might establish a monitoring program by setting up a network of
trained observers that report grasshopper population densities at the
survey sitec to the Sector Chief of the CPS who relays it to the CPS
Directorate. The Directorate, in turn, would relay the information
to a regional agency. In addition to pPopuiation counts, the network
could be used to transmit information about physical and vegetative
conditions on the range. {Benegal: K. Seethaler)

Spot checks using helicopters, trained in-country persons in
villages, use of persons, remote sensing techniques, etc. Transmit
information through a structured reporting system supported by
in-county and donor technical specialists. Report the information to
the appropriate decision-makers through a task force, steering group,
etc., comprised cf in-county and donor representatives. (Mali: L.
Yarger

"Experts" from above would have to be wide-spread through out the
damage zone. They would need radios to call into a central office to
report population numbers and rain data. Central would update a zone
map with this data, and photos from a Satellite that showed "green"
grass or crops. Danger spots would have to be checked by an
entomologist (on the ground) and a decision made if or when it should
be treated. (Mali: S. Tunnock)

Methods to predict abundance? -- I believe it is inappropriate to
separate methods from infrastructure. I believe a fairly simple
formula exists to successfully address the grasshopper problem. What
is needed is for each country to be sure to have a sufficient number
of well trained ground survey teams, 2quipped to cover the country
and be able to report their finding to decision-makers. The
distribution of equipment, supplies and authority must be
decentralized, as was done in Burkina. In addition, as improvements
are made on weather monitoring and reporting, thig information can be
integrated with the pest reports and some headway might be made
toward a predictive data bage. (Burkina Faso: W. H. Settle)

Predict? Not sure what you're referring to. Prediction within one

growing season or from one season to the next? I don't feel that
survey should be aimed at prediction, but rather on what is going on
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at the time of the survey. An infrastructure is needed to transmit
this information from the scouts to the decision-makers. In some
situations scout (team leaders) have the authority to make the
control decisions, anc¢ heve the capacity to implement these
decisions, (which is certainly the most effective method in my mind).
In'others, information will be transmitted to the capital or a
regional center where some honcho will decide on where, wnen, and how
to intervene. I think this is a very inefficient system. The type
of system for transmission of survey results will depend on the
country. In some, SSB radios are needed, while in other more
developed countries, the local telephone system may suffice.
(Senegal: J. F. Miller)

Permanent surveying with a good redio communication system.
(Cameroon: S. Njymian)

Information based on extension agents personal observations, survey
data, and information gathered from farmers must be transmitted by
radio to a central location like the crop protection office in the
capital city. (Chad: USAID)

One respondent suggested that an improved DLCO/EA and improved public
awareness are what 1s needed to best predict abundance of pests.
Also, foot traverse, vehicle traverse, low-flying and counting the
number of locusts flashing were recommended/ finally, by quantitative
and qualitative survey of pests. The conclusions from the surveys
cculd be transmitted to decision-makers. (Ethiopia: USAID)

Respondents felt that the careful recording of environmental changes
and climatic conditions and relating such information to
circumstances in previous years will help in drawing conclusions
which can then be translated to decision-makers. All information
should be transmitted by radio from field to the Region
entomologists. (Sudan: GH/L. program)

The only proven method is tc have an adequate number of trained
agents in the field throughout the year. These agents should have a
coherent system of reporting to decision-makers. Decision-makers
should be spread jointly becween field level and centralized
administrative managers. (Mali: USAID/Bamako Technicians)

Infestation potential and ecologic conditions are the principal
forecasting criteria. The radio remains the best means of
trarsmitting information. (Mali: S. Sountera)

Crop Protection Service personnel in the field working with trained
non~experts linked to control decision-makers by radio. Along with
the information the field workers have access to locally, they should
alse be supplied with the latest satellite greenness map information,
S0 a8 to know that areas are greening up. Field workers should also
have the results of the area egg-pod survey, so as to watch for hot
spots. (Mauritania: W. B. Thomas)
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The AGRHYMET model for predicting grasshopper densities appeai's to be
suited for monitoring conditions if adequate field data (rainfall,
vegetation conditions) can be transmitted from the field. 1In the
case of Niger, an FAO/UNDP project will establish an early warning
system over the next 18 months using this model.

The value of the PRIFAS model is not clear at this time. The process
by which data is collected in Niamey (at AGRHYMET), transmitted “o
France and them disseminated via mailings means the model's
information is often too late for use in the field. 1In addition, the
USAID/Burkina TDY entomologist indicated there are technical problems
with the PRIFAS model which may limit its effectiveness.

The procedures for reporting vary between and within countries.
Communications plans should be developed specifically for each
country.

Training is also necessary to enable crop protection personnel to use
the output of models and collect accurate and useful data for use in
the analysis. The field collection of data on grasshoppers is an
area where special attention to training is necessary, as skill at
the local level is critical to accurate reporting and effective early
warning of putential grasshopper programs. (Burkina Faso, Niger: C.
Kelly

ANTICIPATIONS: Egg laying OBSERVATIONS made during the precedent
months of September and October should be referred to.

The enumeration of Oothecas twins is too delicate to be set up as a
reliable method capable of being generalized.

This leaves observation (insect surveys): The observation and the
enumeration of insects and especially of larvae should be done as
soon as the invasion appears.

Concerning the transmission of required information, sightings should
be transmitted as soon as possible to the Arrondissement level. The
Administrative Posts' agricultural officials should thus be provided
with a least one mobylette, an! the Arrondissements should be
provided with at least one or two vehicles. (Niger: M. Germaux)

Training of scouts with in-field back-up by experts. Decision making
by CPS/TA's in a technical meeting. (The Gambia: A. McKenzie)

Ensure prcspections

Transmit rapidly information collected with recommendations at
decision centers

Proceed to a control of all signalling made by a non specialist
(peasants, breeders, etc.) and make evaluation of infested areas
before transmitting information. In order to be efficient
prospecting teams must be equipped with walkie talkies which will
allow them to transmit the signalling collected without being obliged
to go back to their working place. (Burkina Faso: Gana Diagne)

Meteorological informatinn

Food (vegetation)

Residual populsation survey and survival conditions

Residual population survey and egg pod surveys for those insects in
embryonic diapause. (Mauritania: Tahara Galledou)
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~=- At the minimum ensure continuous surveillance of at risk areas; the
survey teams should have two-way radiocs so thag they can be in
constant touch with decision-makers. (Burkina Faso: Peter Dettmar)

--~ Egg pod research

- predicting climate data
- assessment of the past control program
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Expensive but excellent for surveying remote areas or when rapid
survey is required over larger areas, using grid type survey system.
Delimiting of areas detected in aerial grid surveys should to the
extent possible be accomplished by ground parties with varied
expertise. (Senegal: G. E. Cavin)

Helicopters are very valuable in a country like Mali for
entomologists to get to the danger spots above to make decisions.
However, gas is hard to find and transport. Small, fuel efficient
copters are needed, or Cessna 170's or 180's with big tires might
work. These planes can fly 6 or 7 hours with big fuel tanks on
them. Perhaps one of our jumbo cargo planes could air-drop fuel at
strategic airports. (Mali: S. Tunnock)

Very valuable for outbreak situationsg, but far too expensive for
non-outbreak years. (Burkina Faso: W. H. Settle)

Not in Cameroon. wmummJ.%mmamn.mM)

Helicopters are very valuable. In 1986, the Lake Chad area was
surveyed by an OFDA team in less than five hours and was able to
stili the rumor that an African migratory locust infestation was
growing rapidly. However, helicopters need much logisticel support.
The pilots must work with qualified entomologists and must be given
full support and precise guidance daily as to where they will work.
The importance of providing this support and guidance as well as
timely provision of services was clearly demonstrated in this year's
ineffective use of helicopters. Another donor provided a small
helicopter very early in the season to survey for grasshoppers in
support of ground control operations. Unfortunately, the limited
flying time quickly ran out and the helicopter was not available to
survey at a more critical time of the season as grusshoppers started
multiplying rapidly. In addition, the second helicopter provided for
locust survey and control in October would have been much more useful
had there been better logistical support and direction. This
helicopter was required to ferry nearly 400 kilometers daily between
its only base in Abeche and the infestation sites, which limited its
time available to survey and treat. (Chad: USAID)

Very useful Farticularly between end of June to early October.
(Chad: J. E. Ohabuike)

Helicopters are a valuable resource for rapid prospecting. However,
the effective use of helicopters depends upon several key factors.
Our experience demonstrated that pilots and support personnel must
hawe: (1} local language, (2) experience with helicopter operations
in remote areas; (3) in cases where helicopters will be used for
treataent, pilots shoulcC have had experience in treatment programs,
Our experience during past campaigns (1986, 1987) showed the piston
engine bell 47 helicopters were superior to the Jet Ranger Turbine
helicopters for grasshopper work. (Mali: USAID/Bamako Technicians)
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Helicopters are impé}tant for surveying, but this work should be
supplemented by land surveys. (Mali: S. Sountera)

Not important. (Niger: F. Boillargeon)

Helicopters do not seem indispensable. Crop Protection Services
should use means available to them; vehicles, radios, aircraft, etc.
They should also work according to THEIR AVAILABLE MEANS - that is
why it seems that a systematic use of a helicopter should not be
recommended. Independence (of the national CPS) should above all be
preserved. (Niger: M. Germaux)

Helicopters surely constitute an important means for evaluation,
inspection and travel within otherwise inaccessible areas. (Burkina
Faso: Peter Dettmar)

In Chad this requires: sufficient numbers, good logistics,
information. (Chad: Ngaromillet Michel)

The helicopter is very important for surveying, especially since
landings are easily made in susceptible areas. (Anonymous)

Helicopter is important for prospecting and evaluatiorn. Besides it
allows the access to inaccessible zones (flooded, enclosed rocky
zones, etc.) it also allows the rapid execution of this evaluation.
(Burkina Faso: Gana Diagne)
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5. How best can remote sensing end products be used for pest surveying?

--~ The remote sensing end products are best used to plan survey routes
and degree of intensity of surveying. The maps are most important in
early season; however, they are needed weekly with no delay in
delivery. The mars may also be valuable near the end of the seascn to
help assure areas of high potential egg laying are checked.

(Senegal: E. Huddleston)

--- We needed a higher, more significant degree of "ground truth" in
order to correlate field conditions and hatches. This should come
with time and experience. (Senegal: R. G. Adanms)

--- May help to pinpoint oviposition sites. (Sudan: G. A. Schaefers)

--- The greenery survey would be particularly useful if maps were
available within 4-7 days of the time photos are taken. (F. M.
Philips)

--- Remote sensing end products are valuable tools to identify and
stratify areas where potential suppression projects may be needed.
(Chad: P. W. Orr)

--- If models for egg hatch exist, remote sites that monitor prevailing
weather, coupled with satellita images of general weather patterns,
can be utilized to predict when conditions are favorable for egg
hatch. This information could be used to select sites for special
surveys. (Senegal: K. Seethaler)

--- Detection of potential breeding sites in remote areas. (Senegal: G.
E. Cavin)

--- Remote sensing end products can be used to stratify areas based on
pest populations and crop conditions where suppression strategies
should be iumplemented. (Mali: L. Yarger)

=-- See Bryceson, K.P. and D.E. Wright. 1986.
"An analysis of the 1984 locust pPlague in Australia using
multitemporal landsat multispectral deta and a simulation model of
locust development." Agriculture, Ecosystems and Environment
16(2):87-102. (Burkina Faso: W. H. Settle)

-=-=- Communicate results to the specialized organizations, such as FAQ and
PRIFAS. (Cameroon: S. Njymian)

=== In Chad, the satellite imagery was interpreted by USAID technical
steff and discussed with survey/control teams. Areas with habitats
nost likely to be infested were identified end transposed to regular
1/250,000 scale maps which were given to the survey teamg. This
procedure has given survey/contrul teams an additional tool which can
give better direction for where they need to be working. (Chad:
USAID)
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By correlating previous zoneg of heavy infestations with color
indicies on the maps and confirming these by aerial/helicopter
surveys as basis for future strategy. (Chad: J. E, Ohabuike)

The remote sensing end products can best be used for pest surveying
for identification of the vegetation index and the meteorological
conditions converger.ce and rainfall. The end products can be used as
a guide as to where and when to carry out locust surveys. (Ethiopia:
USAID)

Two people failed to answer the question. Of those who did, one
thought remote sensing is of no use except for rainfall and green
areas. Even this, he said, is still in the experimental/
developmental stages. Four people thought remote 3ensing is very
valuable in providing a good picture of prevailing ecological
conditions which combined with historical knowledge of desert locust
breeding areas will enable survey units to go directly to the right
areas. (Sudan: GH/L Program)

We currently doubt its utility in Guinea-Bissau since rainfall ig
higher and more frequent over larger areas (proportionally) of
Guinea-Bissau than in the Sahel. Have high altitude NASA U-2 surveys
been considered? (Guinea Bissau: J. A. Franklin)

Remote sensing end products can provide basic data on vegetation
distribution and soil types and for mapping crop areas. It has no
proven value for real time monitoring of pest populations or damage
to our knowledge. (Mali: USAID/Bamako Technicians)

The NOAA satellite greenness maps are an extremely useful remote
sensing end products for pest surveying, among other uses, in
Mauritania. The product was very well received by the Ministry of
Rural Development, Crop Protection Service, and field workers. Its
format is easy to understand, and is readily accepted as a pest
survey tcol. Such a resource is very important in a country like
Mauritania where harsh environmental conditions make both ground and
aerial survey efforts difficult and often impossible. However, in
order to fully realize the usefulness of remote sensing end products,
these products must be timely. It is important that the maps be in
the hands of those utilizing them within days of the actual data
sensing. (Mauritania: W. B, Thomas)

Given the rapid transmission of imagery to the field, hard copies at
a scale of no more than 1:500,000 (1:200,000 preferable) should be
provided to field agents on a timely basis for use in targeting field
surveys to vulnerable areas. (Burkina Faso: C. Kelly)

Not useful in The Gambia. (The Gambia: A. Laurense)

Since there is a close correlation between green spots and the
insects, surveying zones are reduced. (Senegal: A. B. Ndiaye)

Not of value in such a small country and where there are, on the
whole, not migrating species. Plus they are extremely expensive.
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(lhe Gambia: A. McKenzie)

Since there is a delay in transmitting remote sensing results, and
the raveger does not stay in one place, the application of these
results for pest surveying is especially important because they
indicate the green zones capable of containing these ravagers. As
for the numbers of the ravager and the effect on plant cover, these
results are not easily applicable. Only land inspection can furnish
this information. (Mauritania: Tehara Galledou)

To determine the relationship between the index and signalization
data. Relationship index (soil/vegetation/outbreak and climatic
data. (Chad: Ngaromillet Michel)

A daily working session should gather in the afternoon, as a
responsibility of the control unit with all its present technicians
and prospectors in order to: make out the day's operation: program
the next day operation; and take all posgible decision as far as the
control of gsome signal.ing is concerned. (Burkina Faso: Gana Diagne)
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Under what circumstances should pests be controlled on croplands,
rangelands, and unutilized lands?

When insects reach critical density and crops are threatened.
(Cameroon: J. Dorman and M. Lang)

If infestations threaten to destroy valuable range grasses and crops,
then they should be sprayed wherever they are found. If the
infestations are scattered and in small pockets, then ground control
would be most appropriate. Larger widespread infestations would
require aerial contrcl. (Chad: USAID)

If number and areas infested are high. 1If they are causing or are
likely to cause significant damage. The stage of development of
pest. Social and political considerations may play a role. (Chad:
J.E. Ohabvike)

If infestation is heavy, then they should be sprayed even in
rangelands to keep populations from nultiplying and attacking crops.
(Chad: V.Diefenthaler)

Crops should not be mature; non-persistent chemicals should be
measured to avoid scorching. Pests should be controlled when they
pose a danger to the ecological environment/crop production; cropland
when the pests represent a threatened loss of productivity greater
than that represented by inaction; rangeland and unutilized land
could be decided by experts as to when the control operation should
commence (subjective decision). (Ethiopia: USAID)

Almost everyone agrees that control depends on densities recorded in
infested areas. Croplands, egpecially at late stages of plant
development and rangelands should be avoided but, if necessary, bait
and insecticides with less toxicity can be used. Unutilized lands
can be treated with ULV insecticides. Symmons believes locusts
should be controlled wherever they are and grasshoppers only in crops
where the threshold (which has not been defined) has been exceeded.
One person from the PPD zaid they should be controlied, “when they
become a plague." (Sudan: GH/L Program)

Cropland - Here, pest should should be controlled when they ceach a
population level that threaten crop production. Rangeland - In this
case, this is a much larger system, where large scale pest control is
often costly and can affect non-target organisms. Unutilized - As
with above, but often necessary to protect crops. (Mauritania: W.B.
Thomas)

Given the limited means for survey and cnntrol availgble in Niger and
Burkina, all grasshopper infestations above an established threshold
for vegetation type should be treated. The major problem faced each
year is the late season migration of grasshoppers from pasture to
crops. This event may be localized, but usually occurs too fast to
pernit effective treatment, even by aerial application. If thig
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approach cannot be implemented, a relatively high level of pest
damage must be accepted. If the general control strategy is used,
more efficient and less environmentally dangerous pesticides are
required. (Burkina Faso, Niger: C. Kelly)

If crops show signs of attack, [then control pest]. If populations
are extremely high and danger risk for migration into crop lands (for
areas bordering cropland). If these grounds appear to be oviposition
sites with high ovipositing population. (The Gambia: A. Laurence)

If it is a breeding area, the rangelands can be protected, but, for
insects invading the crops after the rangelands, barrier sprayings
should be done. (Niger: F.Boillargeon)

This involves an estimation of future damages caused by predators in
relation to the cost of control. Several other factors - human,
biological, economic - should alse be taken into consideration in
order to determine whether control ba undertaeken. (Niger: M.
Germaux)

Protection of crops should be of the highest priority with the most
attention given to the critical time when the millet is very small.
OSE infestations on rangeland, fallows, and forests should be
controlled whenever possible to try to manage OSE on a national
basis. Other species on noncultivated land should be controlled only
when damage to crops is a distinct possibility. (Senegal: E.
Huddleston)

It would appear to me that the important control techniques should be
to save the croplands; in which Case, targeted treatments to those
areas may be sufficient. These areas should have ready access to
ground treatment methods. Thig may work better for grasshopper or
non-migratory species. In the case of migratory or desert locusts,
if conditions favor the hatch and population increase, then they
should be attacked in breeding areas, or range land and unutilized
land. Otherwise, they may reach croplands in such numbers that crop
treatments alone will not hold them. (Niger, The Gambia: C.M. Voss)

when they threaten to become a humanitarian impact, i.e. when the
"haves" will need to agsist the "have nots". Also, at favorable
points in the political arena. (Senegal, Mali, Burkina Faso: R.G.
Adams)

Pests should be controlled on croplands whenever they are present in
excess of an economic threshold, unless total loss is imminent.
Similarly thresholds should be determined for rangelands. If below
threshold on rangeland or unutilized lands, control should be
initiated if they pose a threat to croplends or if breeding foci are
localized in such areas. (Sudan, Mali: G.A. Schaefers)

When dealing with migratory and multivoltine species, treat whenever
threshold is reached in each instance. (Senegal, Morrocco: F.M.
Philips)
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--- Pests should be controlled on crops and rangelands when evaluations
show an increase in pest populations that could seriously affect the
productivity of the lands in question. Control pests on wildland
only when evaluations show a positive threat to productive crops and
rangelaiids. (Chad: P.W. Orr)

--- Grasshopper control should be approached on an ares wide basis.
Cropland cannot be effectively isolated when grasshopper migration
occurs. This is especially true of 0. senegalensis which seems to
have acquired a taste for millet equal to that of range vegetation.
‘Productive rangeland is often used by both settled and nomadic
farmers. This resource should be protected when heavy populations of
grasshoppers occur. Unused lands should also be subjected to control
only when the area serves as a reservoir for grasshoppers. It, of
course, makes no sense to spray where there are no grasshoppers or
where they have already done their damage. (Senegal: K. Seethaler)

--- Croplands: controls to be applied when crop is being damaged or when
there is a population building up to damage level on crops.
Rangeland: controls to be applied when pest populations are
increasing to an economic level, and where adjacent crops are
threatened by invasion from rangelands,

Unutilized lands: when population is building up to a level that
would threaten adjacent rangeland and/or crops due to migration.
Also control on unutilized lands if population of pest represents a
potential threat for the following season.

Basically crops and rangelands must be protected from severe damage.
Unutilized lands must be considered as sources of pest that could
threaten crops and rangeland. (Chad, Niger: J.J. Drea)

--= In outbreak situations control should be undertaken wherever
thresheld populations of migratory grasshoppers occur or the
gregarious phase has been reached. 1In less than outbreak conditions
cropland only should be treated by individual farmers based on his or
her determination as to need. (Seriegal: G.E. Cavin)

--- Pests should be controlled on croplands when unacceptable levels of
crop damage or loss is imminent; on rangelands when range resources
are threatened and unaccepiable levels of resource loss is imminent;
and on unutilized lands only when the (economic) values of croplands
or rangelands are threatened. (Mali: L. Yarger)

--=- There should be two thresholds set, one for croplands, and one for
rangeland. Early efforts should be aimed at controlling hoppers in
rangeland adjacent to croplends. This could be called the "barrier
approach” Somewhere in the range of 100 meters to a few kilometers
would be reasonable. When hoppers begin invading croplands the
threshold will be lowered. (No Source)

--- Treat crops and rangelands if they are threatened. Avoid treating
them if it is not necessary, since the products used do not last
long. (Mauritania: Tahara Galledou)
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The economic threshold point of insect damage that will require
intervention. Cost of production does not exceed expected benefits
of the crop production. General outbreaks which move from one
country to another. (Chad: Ngaromillet Michel)

Depending on the crops evaluation, the age and densities of insects
we should take the decision of proceeding to treatment operations.

Grazing grounds and fallow grounds constitute a nest for locusts. A
decision to intervene shall be taken in these areas following the
existing insects population (densities and surface areas) crops
proximity and especially the degree of desiccation of these grazing
grounds (we know that insects migrate towards crops when weeds wither
or when they have been hoed). (Burkina Faso: Gana Diagne)

Cultivated fields: according to crop growth stage and population
density of pests.

Range and fallow lands: according to pests population densities.
(Burkina Faso: Peter Dettmar)
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How should different control techniques be used based on species,
etc.?

Larvae can be controlled with poisoned bait. This, in fact, was
demonstrated successfully by USAID to farmers in eastern Chad. Adult
grasshoppers and locusts should be controllec with both poisoned bait
and spreying of liquid pesticides. (Chad: USAID)

Control of hopper bands in cultivated fields by peasants, 1In large
uncultivated fields, treatment by national teams. Aerial operations
only on very large scale infestations, primarily against adults to
prevent migrations. (Chad: J.E. Ohabvike)

Basically the meihods of control are the same but the method of
pesticide application variesg deperding on the extent of infestation.
Techniques for control of hopper tand and swarms of desert locust:
large area under hoppers by aerial spraying, small bands by ground
control. New hatchings and egg-fields: large area by barrier
spraying; swarms by aerial spraying air to air or air to ground.
(Ethiopia: USAID)

For hoppers, ground ULV or EC, and/or baiting/dusting techniques
should be used, but for adults aerial application of ULV formulation
is preferable. Others advocated an integrated approach for all
species of locusts =nd grasshoppers. Symmons hag doubts about the
efficacy of baiting/dusting for grasshoppers but other methods
require relatively expensive equipment. (Sudan: GH/L Program)

Dependent on species, stage, resources available, urgency. Know
impact of technique (if applied), environmental/safety issues, extent
of area affected, and cost. (Guinea-Bisssu: J. A. Franklin)

The most important consideration is to maintain a flexible response
and an operational approach. The Malian CPS is familiar with the
basic hierarchy of treatment possibilities: farmer based dusting or
spraying, ground spraying, targeted aerial spraying, as well as
poison bait and the possibilities of biological control and changing
cultural practices. Techniques must be adapted to local conditions,
€.g. in some areas of Mali, village brigades are possible. 1In
others, they are difficult to organize for sociological reasons.
Training of agents could include sample problem solving in choosing
treatment to suit the particular situation. One must ncte, however,
that the practical reality is often the need to use whatever means is
available at the time. (Mali: Bamako technicians)

Control techniques are more determined by crop and type of vegetation
than by species (at least in situation with non-migrating species):

= young upland crops: dusts, EC (backpack equipment)

- older, taller crops: EC, ULV (backpack, ULVA)

- older, short crops: EC, ULV (backpack, ULVA, vehicle mcunted)

- rice with standing water: If to be entered on foot: EC, ULV
(backpack); if too wet: ULV (aerial)
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- bush: ULV (vehicle mounted, aerial) or EC/ULV (backpack) (The
Gambia: A. Laurence

For 0. senegalensis, which moves over great distances, quick
intervention is ne